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INTRODUCTION 


Cancer is a very important subject. Its incidence is 
universal irrespective of race, nationality or geographical 
position. In recent years it has increased in frequency, as can 
be seen from mortality statistics. In the United States of 
America in 1900 cancer stood ninth on the list of causes of 
death, in 1936 it came to occupy the second place. Due to 
improvement in general health and social conditions many more 
people survive the cancer age, and due to great advances 
in technique, the disease is more readily diagnosed and 
tackled with. But apart from these extraneous circumstances, 
the fact is undisputed that there is definite increase in the 
incidence of cancer. 

“Prevention is better than cure” is an obvious truism. 
Unfortunately, inspite of years of research we are in complete 
darkness as regards its causation and the etiological factors 
which bring it about. In the absence of such knowledge we 
can only treat the disease when it manifests itself. The only 
exceptions to this are certain pre-cancerous conditions, such 
as leukoplakia. which often lead to malignant changes. These 
are met with on the tongue, in the oropharynx and cervix 
and can be adequately dealt with by moderate doses of x-rays, 
radium or superficial cauterisation. 

Cancer is a localised condition in the beginning and a 
successful cure can only be obtained in the early stage. To 
emphasise the point let us take a concrete example, cancer of 
the breast. In the early stage, when the disease is localised 
in the breast, 80 per cent of 5 year cures can be obtained. 
A little later, when the disease has metastasised to the axillary 
glands, the cure rate drops to 30 per cent. A little later still 
when the supraclavicular glands get affected, the prognosis 
becomes hopeless. Unfortunately, early symptoms of cancer 
are very trivia] and the average individual does not seek 
medical advice till it has had time to spread. Further time 
is wasted in arriving at the correct diagnosis by the 
medical practitioner owing to lack of proper training in 
this highly specialised subject. It is a tragedy to keep 
the patient merely under observation, to wait for glands 
to be involved before establishing the diagnosis. Early 
diagnosis can only be arrived at by taking a section for 
histological examination in a suspicious case. 

In the United States of America and other advanced 
countries popular lectures are organised to enlighten the public 
on simple facts pertaining to the disease. It has even. been 
proposed to make a mass examination of the population, parti- 


cularly of women, to detect early cases. Let us hope that 
such a programme will have a prominent part in post-war 
reconstruction plans of this country. 

The treatment of cancer is by surgery, x-rays and radium. 
Before 1915, surgery held the field. X-rays and radium had 
not till then come into the field, were little understood, and 
modern techniques were still less known. Surgery had already 
been practised with conspicuous success particularly in cancer 
of the breast and cervix. Halstead’s operation’ of radical 
mastectomy and Wertheim’s operation for cervix have stood 
the test of time. Partial and total laryngectomies were 
current, as also radical excisions of the tongue. I well 
remember of a laboratory assistant who was operated for cancer 
tongue in our student days. He survived for over 15 years, 
carried on his duties and died later of intercurrent disease. 
Such vivid reminders are necessary these days, when 
enthusiasm for radiation treatment has obscured the brilliant 
achievements of surgery. Let us consider in some detail the 
common types of the diseases. 


CANCER OF THE CERVIX 


Cancer of the cervix heads the list in women. Radiation 
is the treatment of choice. Eminent surgeons like Victor 
Bonney still prefers to operate, inspite of the fact that radia- 
tion produces equally good results, and that too, without any 
mortality. Even in the best of hands the mortality rate is 15 
to 20 per cent, whilst with average surgeons. the rate is still 
higher. For statistical purpose, we use the League of Nations 
classification I, II, III and IV. In League of Nations I, the 
cure rate by radiation is 0 per cent, in L of N II, 40 to 
5) per cent, in L of NIII 10 to 15 per cent and L of N IV 
it is uncontrollable. These figures stand comparison with the 
best surgical results and that too, without any mortality risks. 
The time is soon coming when operations will be given up 
altogether. 


In outlining a course of radiation treatment, we have 
to bear in mind the parametrial extensions and the lymphatics 
of the pelvis. It must be remembered that the lymphatics 
may be involved even in the early cases, without any clinical 
evidence, so that however smal] the primary lesion may be, 
radiation has to be directed to the whole pelvis. Radium is 
used to control the primary, but as its effects drop off about 
5 cms. away from cervix, we have to supplement the treat- 
ment by deep x-rays. As a rule, x-rays are used first to 
control infection and clean up the cervix for the subsequent 
radium insertion, The technic of x-ray treatment is the 
one generally used for all deepseated conditions, high K.V., 
long distance, heavy filtration. The usual settings are 200 
K.V.—80 cm. distance—2 cm. of cu. filter. The entire pelvis 
is divided into 4 or 6 sections, 2 anterior, 2 posterior, 2 
lateral, one part being treated per day, with as high a. dose 
as possible, compatible with tolerance of the skin and of the 
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rectum and bladder. Severe reactions are produced and the 
patient has to be hospitalised. The course lasts from 40 to 
60 days, one portal a day, 200 r per day with a total of 
2000 r on each field. From 4 to 6 weeks after the x-ray 
exposures, a radium bomb is inserted into the vagina, dose of 
1500 mg. hrs. followed by an intra-uterine tandem for further 
1500 mg. hrs. 

At the Tata Memorial Hospital, Bombay, 182 cases were 
treated during the last 3 years. The majority of these could 
be classed as League of Nations II and III. 40 per cent are 
free from disease so far. Very few cases were League of 
Nations I and out of these 70 per cent have shown complete 
regression. 


CANCER OF THE BREAST 


In cancer of the breast, on the other hand, surgery stands 
supreme and unchallenegd. Halstead’s operation has beer 
practised for the last 70 years with conspicuous success. The 
modern trend is to give a course of post-operative radiation, 
if the axilla is involved. Elaborate statistical figures are made 
available to us through the monumental efforts or Dr. Adair 
of the New York Memorial Hospital. These figures enable 
us to come to definite conclusions. In early operable cases 
radical mastectomy gives as high a cure rate as 80 per cent. 
When the axillary glands are involved a course of post- 
operative radiation improves the surgical results, which are 
from 30 to 40 per cent. The axillary space contains such a 
complicated net work of lymphatics and glands that even after 
meticulous and careful dissection, it is possible to leave behind 
residual cancer cells. Such remnants of the disease are 
tackled by post-operative x-ray treatment. This must be 
started as soon as possible after the operation, and a heavy 
dose should be given through 3 fields: anterior, posterior and 
direct axillary. One thorough course should be planned and 
ordinarily should not be repeated. Reactions are apt to be 
severe, but healing is uninterrupted and complete. The supra- 
clavicular group of glands should be included in the fields. 

In inoperable cases or in patients in whom operation is 
not advisablé due to age, infirmity or damaged heart our only 
reliance is on deep x-ray treatment. One serious difficulty in 
radiating the breast is the lungs, which undergo fibrosis, if 
they are directly exposed’ A special technic is adopted, known 
as the glancing method in which the rays are obliquely 
directed avoiding the lungs. 

Many advanced cases break down to form large, intract- 
able ulcers discharging foul fetid pus, a very distressing 
condition. X-ray treatment in such cases clears up the infection 


and the ulcer heals. Metastasis to bone is a common feature 


in terminal cases, a very painful and crippling complication, 
attacking several: bones, causing spontaneous fractures. X-rays 
in moderate doses are able to control the pain and bring 
about union of the fractures, making the few months of life 
left to such patients comfortable. On the’other hand, metastasis 
to lungs is not appreciably relieved and treatment is not 
advisable. 

Upto the end of December 1943, 249 cases of cancer of 
the breast in the female and 6 cases in the male came up 
for investigation and treatment. Out of these 55 were rejected 
as being far too advanced, with metastasis in different parts 
of the body. Radical mastectomy was done in 123 cases, 
simple masteciomy in 41. In 30 cases the disease in the breast 
was inoperable, these were treated by x-rays alone. Out of 
the 164 cases operated, 100 cases were given post-operative 
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treatment. 65 per cent were free from disease from 1 to 2 
and % years. Time alone will decide how many out of these 
keep well for 5 years and more. 


GaASsTRO-INTESTINAL CANCER 


In gastro-intestisal neoplasms radiation has no place at all. 
A well organised surgical attack is indicated and results are 
promising, if the regional glands are not heavily involved. 
X-rays however, are invaluable in diagnosis particularly in 
early cases. 


CANCER OF THE HEAD AND NECK 

Cancer of the head and neck form a very large group. 
Here radiation is the method of choice, and claims a large 
percentage of cures. Cancer of the tongue can be efficiently 
treated by deep x-rays. If the disease is in the anterior two- 
thirds, it can be directly approached by intra-oral treatment, 
which is a considerable advance on the older technic in which 
the rays were directed from outside the face and neck. In 
intra-oral applications the rays do not have to traverse through 
normal tissues, but strike the lesion directly. In cancer of the 
base of the tongue, on the other hand, intro-oral treatment 
is obviously not possible, and the rays are directed from outside, 
usually by 2 fields, centred 1 cm. below the jaw, on each 
side. Cancer of the base is far more common than cancer of 
the anterior two thirds in this country for reasons not 
satisfactorily explained. Intra-oral technic is much superior 
to treatment by implantation of radium needles, which is a 
painful procedure, requires hospitalization and inflicts trauma, 
which is very undesirable. Cancer of the extrinsic larynx is 
a purely radiological problem. It is in connection with the 
larynx that Prof. Con.ard brought out his classical work on 
the reactions produced by deep x-rays on the skin and mucous 
membrane. It was in this connection that he first elaborated 
his technic of giving small doses daily for 20 to 30 days 
reaching a high total dose. He described the evolution of the 
skin and mucous membrane changes producing severe epithelitis 
and demonstrated that however frightening they might appear, 
healing is complete and satisfactory. 

Lymphatic involvement in intra-oral cancer is a serious 
complication and have an important bearing on prognosis. The 
cure rate, for instance, in tongue cancers without such involve- 
ment is as high as 60 per cent, on the other hand when the 
glands are involved, the rate drops to 15 per cent, at its 
best. Giands may be present when the patient first presents 
himself. In such a case, after the primary lesion is controlled 
by radiation, block dissection is undertaken, if he is a suitably 
operable case. In many cases, glands appear much later, even 
as late as 18 months after the primary lesion is treated. Here 
again block dissection is done if operable. If not operable, 
the glands are treated by heavy x-ray doses. There is a 
difference of opinion, however, as to whether such dissection 
should be done in every case as a routine measure even if 
glands are not palpable. Martin of the New York Memorial 
Hospital, after elaborate statistical analysis of a large number 
of cases, has come to the conclusion that such dissection should 
not be done if the glands are not palpable, but that. the patient 
should be kept under observation and the glands should only be 
treated when they appear. Some workers give what they call 
a prophylactic x-ray dose to the glandular areas, a moderate 
dose of 1600 to 2000 r. This is entirely valueless and has no 
meaning whatever. 

The largest group was cancer of the tongue. Out of a 
total of 500 cases, 150 were lesions of the anterior two thirds 
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and 350 were lesions of the posterior third. Out of the 150 


cases of anterior two thirds, 12 were rejected being too far . 


advanced and 18 went away without completing treatment. Of 
the remaining 120 cases, 40 per cent are found free from 
disease so far, giving a result of 33 per cent, which is 
satisfactory considering the large number of advanced cases. 
Out of the 350 cases of the posterior third, 60 per cent 
completed their treatment, with a cure rate of 14 per cent. 
These results compare very favourably with the figures from 
foreign clinics, in Europe and America. It must be emphasised 
that in those cases who came without metastasis, the cure rate is 
found as high as 80 per cent. 


The next large group is cancer of the larynx. 22 cases 
had disease localised in the intrinsic larynx. 17 cases were 
operated ard 5 were treated by radiation alone, with a cure 
rate of 80 per cent. There were 210 cases of extrinsic larynx, 
these were entirely treated by radiation. The cure rate so far 
has been 29 per cent. 


In the tonsillar group there were 92 cases, with 33 per 
cent free from disease. 


Cancer of the a@sophagus is a most distressing and 
discouraging problem. Surgical extirpation has been tried and 
is being tried and about 100 cases have been recorded so far. 
The operative mortality is over 30 per cent and there are 
about 8 five years survivals. Considering that the disease is 
universally fatal, surgical extirpation is justifiable in suitable 
cases. Radiation treatment has been tried extensively with 
good immediate results, but with hardly any five year salvage. 
The obstruction can be relieved and the patients are able to 
swallow but the ultimate prognosis has so far been hopeless 
There are many reasons for this dark, gloomy picture. In the 
first place, these cases do not come up till too late when the 
disease has already metastasised to the glands and infected 
the mediastinum. Its anatomical position, deep seated and 
surrounded by vital structures, such as the lungs, its highly 
malignant nature, spreading up and down rapidly and metas- 
tasizing rapidly explain the very discouraging outlook. The 
Roval Cancer Hospital, London, has since 1940 evolved a 
more radical method for treating these cases by deep x-rays. 
Six fields are used, 3 anterior and 3 posterior, a high K.V. is 
employed and about 18000 to 24000 total r’s are delivered 
The patient is treated one hour daily for 30 to 40 days. The 
immediate results are already encouraging, what the final results 
are, time alone will show. The cardiac end presents the worst 
prognosis. 


There was a total of 300 cases of cancer of the ceosophagus - 
at the Hospital during a period of 3 years. Out of these, 203 
were given deep x-ray treatment, 8 had complete excision— 
cesophagectomy—and a few were treated by radium. Though 
the end result was unsatisfactory, there was symptomatic relief 
for a period varying from a few months to 2 years. Some 
of these cases are still alive and well. 


CARCINOMA OF THE SKIN 


Carcinomata of the skin are not so common in this country. 
We have had so far treated about 100 cases, radiation being the 
treatment of choice. In such cases, Chaoul contact therapy 
has proved of immense value The basal cell group respond 
to 5000 r in an average case, the squamous cell requires from 
8 to 10 thousand r. In cases not tampered with before, results 
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are extremely gratifying and as high as 90 to 95 per cent 
of cures can be obtained. : 


28 cases of skin carcinoma were treated with low 
voltage therapy. Out of these, 22 cases are completely free 
from disease. The remaining 6 cases were far too advanced 
or had previous inadequate treatment. 


Mone or ACTION 


Treatment by radiation may either be by x-rays or radium 
or both combined. It must be remembered that there is no 
essential difference in their mode of action. Both are energies 
with similar physical characteristics and both affect body cells 
in similar ways. They differ merely in their wave length. 
and there -is ample evidence to show that the effect on the 
cells is independent of wave length. Tle main point in treat- 
ment is to contrive to drive sufficient energy into the diseased 
tissues; whether we use radium or x-rays. Radiation acts 
on individual cells, damaging them and destroying them. If the 
dose is insufficient the cells may recover, if on the other 
hand the dose is correct, the cells will degenerate and necrose. 
Some cells are readily destroyed in other words, they are radio- 
sensitive, others require a much stronger dose, they are 
radio-resistant. It is because normal healthy tissues are radio- 
resistant as compared to malignant cells, that we are able 
to use radiation in the treatment of malignant disease. 
Neoplasms differ in their radio-sensitivity according to their 
histological structure. Usually the adeno-carcinomata are 
radio-resistant, on the other hand epidermoid carcinomata are 
radio-sensitive. Modern pathological technic helps us a great 
deal in gauging the sensitivity of cells. Broder’s classification 
is universally accepted, rapidly proliferating cells with marked 
karyokinetic activity are generally highly radio-sensitive, but 
because of their great activity such neoplasms are highly 
malignant, they spread rapidly and metastasise to the 
lymphatics early. This aspect of the problem thus emphasies 
the great value of -histological examination of a biopsy 
specimen, which is invaluable not only for diagnosing the lesion, 
as is commonly supposed, but also for assessing prognosis 
and the effect of treatment. ; 

Radiation treatment must be given once and once only in 
sufficient dose to bring about complete regression of the 
disease. Half-hearted measures are worse than useless. 
Insufficient radiation is apt to make the neoplasm highly radio- 
resistant, so that a subsequent course of radiation is not only 
valueless but positively harmful. There is grave danger in 
producing radio-necrosis of the tissues by repeating the radia- 
tion series. 


This paper would be incomplete were I not to refer to 
modern developments in x-rays. One million and two million 
volt machines are already in use. I would like to impress 
upon you the one fundamental fact that because x-rays are 
now available at these high voltages it does not necessarily 
follow that we can produce better results. It is not so and 
it will never be so. Newer developments of a more radical 
nature are already in the experimental stage. I am referring 
to neutron therapy. Neutrons are produced by the bombard- 
ment of atoms by supervoltages and the neoplasm is subjected 
to its action. It is anticipated that neutrons are far more 
destructive on cancer cells than x-rays. Artificial radio- 
activity is also being used and tried with what success, time 
alone will show. . 
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CoNncLUSIONS 


It is in the realm of possibility that future line of attack 
will be two-fold, first the treatment of the local condition and 
more important still the treatment of the underlying factors which 
bring about the disease. Perhaps chemical combinations will 
be discovered which will go to the root cause of the disease 
when injected into the system. Till such time as this, our 
main plank of attack lies in the early diagnosis of the 
condition. 
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time as it is then that the curve of diurnal variation of tension 
is at its highest. The operation most often performed in India 
for chronic simple glaucoma jis sclerocorneal trephining. It 
does fail in a number of cases, tension returning after some 
time. One common cause of immediate operative failure is 
incarceration of the iris in the trephine hole from insufficient 
replacement. In India the cases come for operation usually at 
a late stage when the raised tension has been present for a 
long time. The iris in each case is sodlen, fragile and 
inelastic and when pulled and cut does not retract properly 
and is difficult to replace. A simple remedy for some of these 
cases is, in doing the iridectomy to pull the iris downwards, 
instead of upwards, so that the peripheral portion of the iris 
which is the common protion to block the trephine hole is 
excised. Iritis of a mild degree is common but is easily 
controlled. Some times the anterior chamber is late in forming, 
but I have so far not seen serious damage resulting from it. 
Much is said about the fear of late infection occurring in the 
filtering bleb of a trephine, but it seems to be very rare. One 
good thing to recommend trephining is that if it fails once 
it can be repeated at another site.* 
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CALCIUM AND OXAtIC ACID CONTENTS OF SOME 
VEGETABLES AND FRUITS 
N. C. BOSE, M.sc., 
Chemist, B. & A. Ry., B. R. Singh Hospital, Calcutta. 


The determination of calcium and oxalic acid contents in 
the articles of food affords valuable information for selecting 
or controlling diets especially in the case of oxaluria and 
kindred complaints. 

Under ordinary circumstances about 10-20 mgm. of oxalic 
acid per day are excreted in the urine and the amount 
occasionally reaches 50 mgm. 

A portion of the oxalates in the urine is, of course, derived 
from the food, while the remainder is formed in the body 
by the little understood process of metabolism. 


It has been observed that articles of diet containing as high 
as 0°3% of oxalic acid, do not always leave any unexpected 
amount in the urine. Probably a considerable portion of the 
acid in the food taken either escapes in the form of calcium 
oxalate in the feces or is destroyed by the intestinal bacteria 
or otherwise transformed within the body. 


Any excessive deposit of calcium oxalate in the urine 
would, therefore, point to the necessity of the control of the 
diet, for it is a definite contributing factor and also because 
such crystals may form calculi in some portion of the 
genitourinary tract. Food being one of the principal factors 
which affect the formation of such crystals, any information 
leading to the total calcium and the oxalic acid contents of 
the articles of food usually taken may be of some value. At 
least where persons have been suffering from oxaluria or 
calculi, or where a definite pathological condition along this 
line exists, a control of diet, depending on the least amount 
of these two substances in the diet, is necessary. 


Some time back an investigation was carried out in the 
B. & A. Ry. Laboratory as to the actual quantities of these 
two substances present in some green vegetables and fruits 
that are generally available in Calcutta and Bengal. 


The mcihods employed for the estimation are as follows :— 


Determination of calcium content of the substance: 
Prepare the sample of vegetable by cutting into very small 
pieces with the help of a clean knife, taking only the edible 
portions. Weigh out 35 gm. of the sample and place on a 
dried porcelain or platinum basin. First heat under a low 
flame intermittently, and then increase the heat till a light 
ash is formed. If the ash he black, it may be whitened by 
the addition of two or three drops of 5°% solution of ammonium 
nitrate and then heating it till the fumes disappear, dissolve 
the residue in strong hydrochloric acid and filter. 


The sclution is made nearly neutral by the addition of 
sodium carbonate. Now add 3-5 cc. of 20% ammonium acetate 
solution and 0-5 to 1-0 cc. of 30% acetic acid and heat. 
Filter if necessary. To the filtrate add NH.OH and filter if 
any precipitate forms. The solution is now to be used for 
the estimatrim of calcium. 


Estimation of oxalic acid content of the substance: Take 
25 gm. of the sample and macerate in a pestle and mortar. 
Add 10 c.c. of 10% NaOH end 10 cc. of 10% KOH solution 
and heat gently for sometime. -Keep overnight. Then 
neutralise with HCI and filter through a clean piece of linen, 


an 330 


Then add N/2 NaOH if there be 


washing the linen carefully. 
any excess of acid, and the CaCle solution in sufficient quantity. 
Keep in the water bath until the precipitate settles to the 
boitom or forms a conglomerated mass in the liquid. Filter, 


washing with hot distilled water. Heat precipitate with warm 
dilute HCl on the filter and wash. The filtrate is now made 
alkaline with ammonia and CaCle solution added. It is then 
kept on the water bath. The ppt. is collected on a “ilter 
paper and is well washed till the washings are free from 
calcium. It is then dried and finally incinerated in a tared 
‘porcelain crucible and converted into CaO— 

If a=wt. of the sample and b= wt. of CaO from the 
calcium oxalate ppt. then % of oxalic acid (HsC2O,, 
2H.0) = 225 Xb = 160-7 x b 

a a 
For estimating the calcium content of orange take 20 gm. 
of juice. Heat slowly at first and then gradually increase the heat. 


For estimating the oxalic acid content, take 25 to 40 gm. 
of juice and neutralise with N/2 NaOH or KOH solution. 
Then add strong CaCle solution and heat and allow to stand 
for one hour. Filter. The residue is then treated with acetic 
acid, heated for sometime (to remove all acids except oxalic) 
and diluted with water. It is then dissolved in dilute HeSO, 
and reprecipitated with NH,OH. The residue is now well 
washed, incinerated as before and weighed as CaO. 


TABLE SHOWING THE CALCIUM AND OXALIC ACID CONTENTS 
Or SOME VEGETABLES AND FRUITS 


Oxide of Oxalicacid Class 


Name of the vegetable or fruit 
Bean—Borbati (Beng.) fresh, 

Calcutta .. 0:0317 0-0875 III 
Bean—Motor (Beng.) fresh, 

Calcutta 0-031 0-090 III 
Brinjal fresh, Calcutta 0-024 0-082 Ill 
Cauliflower fresh, Darjeeling 0-0396 0-0032 I 
Chalkumra (Beng.) fresh, Calcutta 09-0295 0-0119 II 
Chichinge (Beng.) fresh, Calcutta 0-0388 0-0085 I 
Cucumber fresh, Calcutta 0:0162 0-0112 II 
Lady’s finger—Dharas (Beng.) 

fresh, Calcutta . 0-1062 0-0249 III 
Dhundul (Beng.) Calcutta 0-0304 0-0126 II 
Gourd, brown—Mita Kumra 

(Beng.) fresh, Calcutta 0:0566 0-009 II 
Jhinge (Beng.) fresh, Calcutta .. 0°0207 0-0036 I 
Lau (Beng.) fresh, Calcutta 0-0316  0-0098 I 
Patal (Beng.) fresh, Calcutta 0-030 0-0325 III 
Radish—Mula fresh, 

Calcutta 0-0545 0-020 III 
Turnip, fresh, Calcutta 0-0546 0-050 III 
Turnip—Salgom, (Beng.) Calcutta 0-1 0-047 III 
Lime—Batabi (Beng.) juice 0-0185 0-045 II 
Orange (Darjeeling) juice 0-0196 0-011 I 
Pineapple (Bengal) 0-:0357 0-006 I 


Depending on the comparatively lower figures of the 
contents and also on their probable combination the following 
observaticn may be made :— 

In the case of oxaluria, Class I may be taken, Class II may 
he taken in small quantities preferably in a mixed diet, Class 
III should not be taken. 


SOME REMAFKS ABOUT GLAUCOMA* 
HANS RAJ, M.B.B.S., L.0., 
Hony. Ophthalmic Surgeon, Balrampur Hospital, 
Lucknow 


Glaucoma is an ancient disease, and has existed since time 
immemorial. The indigenous eye surgeon in the Punjab, called 
the Rawa/s, who treated cataract by couching, distinguished 
glaucoma from cataract by calling the two kala motia and safed 
motia respectively and knew that couching was not effective in 
the former. In the U.P. the Vaids, and the Sathias and Kohals, 
the counterpart of the Rawals in the Punjab, cali this disease 
sanbal bai or more correctly sabal vayu. However, in that 
they include every kind of painful disease of the eye such as 
corneal ulcer, iritis, and acute glaucoma, as also any disease 
of the eye which leads to show imperceptible and to them 
mysterious loss of vision which they cannot explain by a 
cataractous change. Glaucoma is a serious disease both on 
account of the agony it sometimes causes and the seriousness 
of its consequences on sight. It is the cause of a large number 
of cases of blindness near and after forty, a good majority of 
which could have been prevented. We know of no prophylaxis 
against the disease and once established, spontaneous cure does 
not occur. Hence, it is imperative that it must be diagnosed 
and treated early. 

Clinical Picture :—One of the few points on which I wish 
to lay emphasis is about its diagnosis. 

In India and still more in U. P. only a minority of those, 
who need the services of a physician, reach the medical 
man first. A large majority, even in towns, seek advice from 
a friend, or Vaid or Hakim or the newly sprung so-called 
Homeeopath. These people most often label every case of 
diminution of sight about the middle age by a mere glance 
at the eye as a case of incipient cataract be it one of refractive 
error, glaucoma, optic atrophy or a genuine incipient cataract. 
A number of general practitioners also diagnose an incipient 
cataract by a mere external look at the eye, thus giving the 
patient a false sense of security that sight must be first 
gradually lost to he restored subsequently by an operation; 
to be disillusioned later in some cases. No practice could be 
more full of pitfalls and deserving condemnation. Quite a 
normal eye in an old man may give the appearance of an incipient 
cataract even to an experienced oculist. No case should be 
diagnosed as incipient cataract by a mere external examination 
or oblique illumination, except by ophthalmoscopic examina- 
tion. If one observes this simple rule and observes the 
pupillary reaction, the physician will find that many cases 
which appeared to be incipient cataract were not such and 
several cases which would have. been missed would 
be found to be glaucomatous. Many ocultists in India, much 
less general practitioners, are not equipped with implements 
such as a perimeter or even a tonometer necessary for the 
diagnosis of glaucoma in the early stages. Even educated 
people will sometimes neither appreciate nor pay for the pains 
of a physician in diagnosing the disease in its earliest stages. 
So one has to depend only cn simple clinical signs. 

Age Incidence—Glaucoma is a disease of middle age, 
occurring usually between: 35 and 60. But it is met with at 
other ages also. While working at the Shroff Eye Hospital, 
Delhi, in one season I saw several cases of chronic simple 
glaucoma in young men, and they presented so characteristic 
an appearance that after one has seen one or two cases, a 
mere inspection gave rise to the suspicion of glaucoma. 
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Described below are ten cases of chronic simple glaucoma seen 
in patients under thirty years of age. Nine of them were males 
and one a female. No signs or cause of glaucoma or of 
epidemic dropsy could be detected in these patients. None of 
them was a Bengali. One of them (Case 1) looked almost a boy, 


The late Dr. Acharya related a case of acute glaucoma in a ° 


young girl of 18 or 19 during her first puerperium. 

Case 1—T. P. 20, H. M., looks almost a boy admitted on 
29-1-34, vision both eyes, hand movements only. Deep 
glaucomatous cupping. No circumcorneal injection, pupils 
both eyes not dilated, normal in size. Fixed tension, R.E. 
35’ mm., L. E. 60 mm. No signs or cause for glaucoma could 
be detected. 

Case 2—G.S. 22, H.M., vegetable seller, admitted on 
22-10-33. V.R.E—2/60, V.L.E—4/60, with 30 sph. 6/36. 
Tension R.E. 45 mm., L.E. 38 mm. Deep glaucomatous cupping 
in bcth eyes. Both eyes trephined. 

Case 3—Bhola, 22. H.M., admitted on 11-2-34, RE. 
No. P.L., L.E. counts fingers at 1 foot. Tension R.E. 45 mm., 
L.E. 35 mm. Disc showed cupping. 

Case 4—Jag Ram, 25, H.M., Ist seen on 17-2-34. Vision 
both eyes—P.L. only. Deep glaucomatous cupping; tension 
B.E. 40 mm. : 

Cases 5, 6 and 7 are of a similar nature with no special 
features. 

Case 8—CH. Pd. 31, H.M., police constable, first seen on 
4-8-40 has been gradually losing sight since 6 years. RE— 
no P.L. Complete cupping of the disc. Tension R.E. 45 mm., 
L.E. 3/60, deep cupping of the disc, tension 40 mm. The 
patient did not undergo operation. He was dismissed from 
service and subsequently became completely blind. 

Case 9—R.B. 30, H.M., vision R.E—no P.L., tension 
50 mm.; vision L.E—5/60, tension 35 mm. Both eyes showed 
deep cupping. 

Case 10—R.K. 27. H.F., first seen on 12-3-39. Vision— 
B.E., P.L. only; tension 38 mm. B.E., disc cupped. 

Hereditary Factor—There is a form of glaucoma which 
is hereditary and familial and attacks juveniles, usually only 
males. Many cases have been described in literature but the 
writer has not come across any familial and hereditary types. 
In any case of loss of vision, one should not rule out glaucoma, 
merely because of age, but must be on the look out for the 
disease even in comparatively young people. In early cases the 
anterior chamber becomes shallow, tension might be slightly 
raised, but chief reliance should be placed on arcuate scotomas 
for small white objects. Glaucomatous cupping, which is not 
easy to diagnose comes on later. The pupil of glaucomatous 
eye is dilated and often vertically oval, and sluggish in raction, 
or fixed, depending upon the tension and extent of loss of 
sight. It is larger, more sluggish than that of the other eye 
if the other is healthy. Any dilatation of the pupil or 
sluggishness of reaction or both should lead us to suspect 
glaucoma and further investigation is called for. 

Differential Diagnosis—The acute variety has to be 
distinguished from acute iritis. _.This is most important sincé 
treatment is diametrically opposite in the two diseases. The 
condition has also to be distinguished from an acute attack 
of migraine and from frontal sinus infection. Neither of 
these causes congestion of the eyeball or any alteration in the 
size or reaction of the pupil, or any reduction in the acuity 
of central vision though in migraine there are visual symptoms. 
The actual measurement of the tension with the tonometer will 
remove all doubt. Cases of frontal sinus infection causing 
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supraorbital and frontal headache are often referred to the 
oculist. as suspected glaucoma but the diagnosis ordinarily 
should not be difficult. 

Treatment—After a case has been diagnosed as glaucoma, 
there is one point about treatment on which I want to lay 
special emphasis. That is to drive home into the patient’s mind 
the seriousness of the disease. The mere statement that 
glaucoma is present and medicinal or operative treatment is 
necessary is not enough. Most people, even educated, are 
unwilling to undergo any kind of operation for any disease 
and will avoid till the last. Spontaneous arrest of the disease 
dces not occur in glaucoma. The extent of loss of sight that 
has once occurred does not return even after operation except 
in early cases of acute glaucoma. Operation is performed to 
prevent further-loss of sight and unlike cataract what sight 
has been lost cannot be restored. Cent per cent success, no 
doubt, does not occur in any operative interference, but in 
glaucoma, if not operated in time, blindness may be total. It 
is, therefore, the bounden duty of the physician to thoroughly 
impress upon the patient that if he does not undergo an 
operation he is sure to go blind and the longer he delavs 
the greater will be his disability and loss of sight. Gifford 
(1937) states, ‘The first statement which should be made about 
the treatment of glaucoma is that most cases will sooner or 
later require surgical intervention. It has been the author’s 
experience to see many more bad results from postponing this 
operative interference than from unsuccessful operation and 
the fear of possible operative failure shou'd never lead one to 
persist in nonsurgical. treatment when records of field of vision 
and tension show that the condition is not under control. In 
India the frequent observation of the patient for keeping the 
disease under control by medicinal treatment only is not 
possible in the large majority of cases, and it gives the 
patient a false sense of security while his vision may be con- 
tinuously and imperceptibly deteriorating, so I will not be 
overshooting the mark if I state that every case of chronic 
simple glaucoma should be insisted on to undergo an opera- 
tion without delay and medicinal treatment prescribed only 
while arrangements are being made for hospitalisation 
or operation. In acute glaucoma too, the idea of instituting 
medical treatment at first is only to bring the eye to a state 
when operative interference will be most easily carried out 
and likely to give the best result, and if medicinal measures are 
not successful in bringing the tension to normal within 24 
hours, they should not be tried longer and immediate operation 
advised. 

The extent of loss of central vision is not a correct index 
of the extent of the disease in a given case, for defects in 
the field of vision and dark adaptation occur much earlier 
than the reduction of central vision’ which may be retained 
till late. In such cages the disability of the patient is much 
as he is in the position of a man who is seeing through long 
narrow tubes with opaque walls. He has great difficulty in 
getting about and specially in seeing in the dark as scotopic 
vision is almost entirely a function of the peripheral parts of 
the retina. 

_ Medical treatment—In the acute condition drops of a 
1 per cent solution of eserine are instilled in the conjunctiva 
at five minute intervals, six instillations being made. Gifford 
(loc. cit.) recommends even 2 per cent eserine, instilled every 
minute, but eserine drops are irritating and often cause severe 
pain in the eye and headache and 2 per cent drops instilled 
every minute are not free from the risk of causing toxic 


absorption and severe irritation. Two instillations of 14 to- 


1 per cent pantocaine made at 2 minute intervals at the 
beginning of the treatment will lessen the irritation of eserine, 


and make the corner more permeable to eserine. Drops of. 


eserine should be repeated 2 hourly, if necessary. In addition, 
hot fomentation, leeches or blister to the temple, a saline purge 
and morphia, if necessary, are given. If these measures do not 
relieve the congestion and pain and reduce the size of the 
pupil and tension within a day or two, further persistence in 
medicinal treatment is not likely to be effective and will only 
jeopardise the eye, hence immediate operation should be 
advised. Other medicinal measures are intravenous injections 
of hypertonic saline or glucose or sucrose, but are not free 
from danger as the subjects are often old. All these medicinal 
measures must be considered only as preliminaries to bring 
the eye to a more favourable condition when operative treat- 
ment is likely to give better result. The operation of choice 
in acute glaucoma is broad, iridectomy. Sometimes when 
conditions are not very favourable for a successful iridectomy, 
a preliminary posterior sclerotomy is advised and done. 
Iridectomy for acute glaucoma has to be done quite often under 
a general anesthetic which one is unwilling to give to old 
and feeble people. A retrobulbar injection of 1 c.c. of 2 per 
cent novocaine properly given, combined with 1 per cent 
pantocaine drops by instillation often gives sufficient anzsthesia 
for performance of the operation, and has the added advantage 
that it reduces tension and helps permeability to miotics. I 
have adopted this procedure in quite a number of cases with 
satisfactory result. I once tried evipan sodium intravenously 
in a case. The patient soon needed artificial respiration to 


revive her, but I think this was more from lack of experience * 


on the part of the anesthetist to this form of anesthesia, rather 
than from any fault of the drug, which and its substitute 
sodium pentothal are described to be in use quite commonly 
for such operations. Some surgeons do trephining even for 
acute glaucoma though it is difficult on account of acute 
congestion and bleeding. Harrison Butler (1926) has devised 
a via media operation called by him ‘trap door iridectomy’ 
which is nothing but a trephining operation except that the 
scleral disc instead of being cut off is replaced after a broad 
iridectomy of the iris prolapsing through the hole has been 
replaced. The advantages claimed are less chance of the lens 
becoming cataractous as a complication, and greater certainty 
of reduction of tension. I have adopted the above procedure in 
two cases but they were cases of subacute glaucoma. The 
procedure recommended is comparatively recent in the field 
and does not possess outstanding advantages in its performance 
or in results for its quick general adoption. In chronic 
glaucoma though operation is the best and only certain treat- 
ment medicinal treatment has to be considered in certain 
circumstances ¢.g., in persons with only one eye when they 
refuse operation or in very old and feeble people, and in cases 
where the rise in tension is a temporary phase as part of 
general disease and is likely to disappear with improvement 
in that ¢.g., in epidemic dropsy. Pilocarpine 1 per cent is 
generally used, it causes less irritation than eserine, although 
4 per cent eserine is more ettective. Pilocarpine may be used 
upto 4 per cent. I have kept the tension within normal limits 
for several months in a few cases of epidemic dropsy with 
3 per cent pilocarpine till the general condition subsided. The 
drops should be used 3 to 4 times a day, particularly at bed 
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PREVENTION OF TUBERCULOSIS 
BHASKER PATEL, M.R.C.P., T.D.D., 
Lecturer in Tuberculosis, Grant Medical College, 
Bombay 


INTRODUCTION 


The existence of tuberculosis or some disease indistinguish- 
able therefrom, among various peoples of the earth from 
earliest known times, has been proved by sufficient evidence. 
Thus mention of the disease as far back as 2698 B.C. has 
been found in ancient books of China. Similarly in India there 
is a hymn in the Rig Veda (2500 .B.C.) on the cure 
of ‘Yakshma’ or consumption. In the ancient work of Hindu 
medicine, the Ayurveda, Sushruta speaks of the difficulty of 
curing the disease and even blames physicians for not treating 
it early. 

The term ‘phthisis’ was first applied by Hippocrates 
(460-377 B.C.) the ‘Father of Medicine’ to a ‘diminution or 
shrinking of the body following incurable ulcers of lungs, 
accompanied with a small fever’. 


Coming to the modern times: two English physicians, Reid 
(1782) and Bailiee (1793), quoted by Norman Meashan (1931), 
called attention for the first time to granulations and tubercles 
which increased in size and whose centres became purulent to 
the point of forming large abscess in the lung substance. To 
Bailiee (Joc. cit.) belong the credit of first employing . the 
term ‘tuberculosis’. 

Lennec (1717-1826), quoted by Meashan (loc. ¢it.), 
demonstrated clearly the oneness or unity of tuberculous matter 
but the triumph of Lznnec’s idea of unity of tubercle became 
certain when Villemin (1865), quoted by Meashan (Joc. cit.), 
furnished experimental proof of the inoculability of the tubercle 
and caseous material, showing clearly that tuberculosis was a 
specific infection. 


Robert Koch. quoted by Meashan (Joc. cit.), established 
in a definite and irrefutable manner the bacillary etiology of 
tuberculosis. On March 24, 1882, at a meeting of the Berlin 
Phys-ological Society, he announced to the world his epoch- 
making discovery of the tubercle bacillus. Thus was the 
“Enigma of the ages unfolded in eighteen pages” as Sir 
Robert Philip puts it, and through Koch’s researches the inféc- 
tivity of tuberculosis was once and for all placed beyond 
shadow of any doubt. This new knowledge of the existence 
of the cause of tuberculosis provided automa.ically, as it 
were, the key which opened up a new era of treatment as 
well as laid foundation upon which the superstructure of 
prevention must rest. 


Robert Koch discovered in 1882 only one type of tubercle 
bacillus i.c., of the human variety. Smith in 1898, quoted by 
Meashan (loc. cit.)» discovered the bovine variety which is more 
commonly found in milk and milk products. 


EPIDEMIOLOGY AND ‘STATISTICS 


Soon after the discovery of the bacillus of tuberculosis by 
Robert Koch, various authors in different countries started to 
establish the incidence of the disease and mortality due to the 
disease. Von Pirquet by first introducing the tuberculin test 
made a rapid advance in surveys of large communities for the 
incidence of the disease. On the other hand, by introducing 
a legislature for notifying the disease, the death role and 
morbidity rates could be very easily established. 
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So far as our country is concerned we have made no 
appreciable progress in estimating the incidence of infection, 
the rate of morbidity and the rate of mortality. 

Lankester (1920), late officer for tuberculosis to the 
Government of India, said in his book Tuberculosis in India 
that ‘statistics in India are unreliable as the cause of the 
death given by the authorities may be simple fever or only 
respiratory disease’. Things have not much improved since 
then. 

As regards tuberculosis surveys in this country, R. Taylor 
(1939) read an interesting paper before T.B. Worker’s Con- 
ference in which he says—‘A great many surveys have been 
carried out all over the world. In India, the.survey work 
done, has been small and inadequate, when the vastness of the 
problem of tuberculosis is considered and millions of active 
cases in a population of over 300 millions’. 

This being the state of affairs in our country, we are not 
in a position to know the exact figures of mobidity and morta- 
lity rates. It has been presumed, however, that the disease 
is rapidly progressing in rural as well as urban areas. 


FUNDAMENTAL PRINCIPLES OF PREVENTION 

To prevent the spread of tuberculosis one has to pay 
attention to certain fundamental factors. It is the lack of 
adequate attention to these principles which is responsible for 
the wide spread of the disease prevailing in the country. These 
factors are—(1) Seed. (2) Sower. (3) Soil. (4) General 
Measures. 

1. THe SEED 

There does not exist any dispute regarding the presence 
of the ‘seed’ ie., the tubercle bacillus, both human and bovine. 
As regards the mode of infection so far human type is con- 
cerned it is fairly well established. Persons suffering from 
open pulmonary tuberculosis are coughing, sneezing, or spitting 
millions of virulent tubercle bacilli in the surrounding atmos- 
phere. These wet droplets contain innumerable bacilli which 
are inhaled by the individuals as such or in dust and thereby 
get infection. This droplet method of spread of the disease 
is most common and most dangerous. The person thus 
coughing out is either ignorant of his disease or if he knows 
about it. he is ignorant of the mischief he is playing with the 
society. The nature of mischief he is playing should be brought 
to his notice very quietly. 

Indiscriminate spitting should be prohibited by law so that 
there would be less chance of spreading infection by that method. 

Next is the ingestion method of getting the infection. 
Here the bovine type plays a very important part. Miik is 
the carrier of bovine type of bacillus. In Europe, specially in 
Scotland, this mode of infection is common. 

So far India is concerned not long ago the opinion was 
prevalent that the cows did not ‘suffer from tuberculosis in 
this country. Sprawson (1937) in Bihar examined some 300 
specimens of cow’s mik and did not find any contamination at 
all. Another factor to which he paid a high tribute was the 
habit of using milk in this country after boiling. This kills 
the bacilli. R. Joshi of Bombay Municipality, as quoted by 
Lankester (1920)» made systematic examination of Bombay milk. 
741 specimens were exainined; although in 48 of them acid fast 
bacilli with characteristics resembling tubercle bacilli were 
found, all attempts to demonstrate tubercle bacilli by inoculation 
experiments upon animals proved uniformly negative. Similar 
results have been obtained from examination of samples of milk 
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Recently, however, this fact has been disputed and the 
general consensus of opinion now is that the problem 
requires thorough investigation before the final verdict can be 
pronounced. 

However, one thing is certain that so far as we in this 
country are concerned, we will have to pay much more attention 
to the human type of infection than to any other variety. 


2. THe Sower 


Early Detection—Early detection of the disease in 
individuals is the foundation in any scheme dealing with the 
prevention of the disease. The importance of this fundamental 
point has been recognised and grasped so much thoroughly in 
various other countries that they have introduced the miniature 
radiography of groups of healthy individuals to which a further 
reference would be made later. As we have no specific remedy 
for curing the disease, early detection is essential so far as 
the treatment of the disease is concerned. Early detection of 
the disease can be carried out by various methods. These are: 


(1) Special training of the undergraduates in the subject 
and holding of special courses for general practitioners from 
time to time. The teaching of tuberculosis as a special subject 
to the undergraduates has its own significance. Various 
universities in foreign countries have already incorporated in 
the teaching curriculum a special course of at least 3 months 
with two days in a week*as attendance before the medical 
students are allowed to appear in the final examination. To 
this clinical study of at least 24 hours has been added a course 
of 10 lectures in tuberculosis. This knowledge helps a great 
deal in early detection of the disease. We have to follow 
the good example of other universities and have to agitate 
for introduction of this subject as a special study in the 
university course. This alone would not suffice. The 
physicians should remain in touch with the subject even after 
they have settled down to practice. Regular short term and 
long term courses in the disease should be held at various 
centres so as to enable the busy doctors to attend them without 
much inconvenience. The State as well as the Local Board 
authorities who employ a good number of doctors should be 
moved to give sufficient facilities to them. 


(2) Periodical examination of healthy groups of popula- 
tion. D’arcy Hart carried out the examination of all students 
attaclied to the University College Medical School in London. 
This gave an opportunity of detecting latent cases very early; 
much earlier than cl nical manifestation would lead to detec- 
tion. This method has been now extensively used in various — 
countries. Examination of healthy groups should be intro- 
duced in this country in educational institutions and industrial 
concerns to start with. 

(3) The District Local Boards and Municipalities run 
dispensaries to administer medical aid to the population. A 
plan, comprising the examination of chest cases once a week 
in all these dispensaries should be introduced so as to enable 
the medical officers to detect early cases. The District Local 
Board should have at least one centre in the district where 
x-ray and laboratory facilities are available. Here examina- 
tion antl investigation of chest cases referred to by the various 
dispensaries of the District are to be carried out. The initial 
expenses in such instances may look enormous but it lies with 
the medical profession to enlighten those persons who are 
responsible for the public health so that money spent in this 
manner is not wasted. 
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(4) Radiography is an aid to early detection of tuber- 
culosis. Whatever perfection one might attain in finding the 
disease by physical examination only, it should be admitted 
at once: that there are plenty of chances of missing the early 
diagnosis of the disease. Both screening and radiography are 
useful in detecting the disease early. In a general way, it 
would not be far wrong to say that early diagnosis is x-ray 
diagnosis. The use of radiography is progressing rapidly. A 
system of miniature radiography has been introduced at various 
places in the world. This is the usual method of doing mass 
radiography at a very little cost per head. It has been 
satisfactorily used in army and navy of the United Nations. 
Thus in Australia 200,000 recruits were examined by this 
method. It holds out a promising future in the field of pre- 
vention of tuberculosis among the c.vil population. Stephen Halli 
(Lancet, 7-2-1942) gives a description of the possibilities and 
difficulties of mass radiographical surveys conducted at two 
factories in England. 

Contact Examination—Examinations of ‘contacts’ is 
necessary in any effort of preventing the disease. The prin- 
cipal object of contact examination should be to find the primary 
source for infection which often is some elderly relation or 
other member of the household. R. Cox, speaking at the 
Annual Conference of the National Association for prevention 
of Tuberculosis in 1935 said. ‘Find, isolate: educate and treat 
the adult positive case’. Periodical examination of healthy 
individuals and contact cases are the two most important items 
of programme in any scheme of prevention of tuberculosis. 

Adcquate treatment of pulmonary tuberculosis—This 
includes general rest, artificial pneumothorax, phrenic evulsion, 
thoracoplasty and any other surgical interference. It also covers 
up efficient and sufficiently prolonged institutional treatment. 
Segregation of advanced cases 1: hospitals and admission of 
others to village settlements are measures of prevention of the 
disease. o- 


3. THe Sor 


The third factor to which attention should be focussed, 
is the consideration of the ‘soil’ i.¢., the human beings. They 
fall into two groups. Those who have yet not got any infection 
and those who are infected but who do not show any disease. 

Whereas the ‘seed’ i.¢., the tubercle bacillus is a constant 
factor, the ‘soil’ is a variable factor. This should be considered 
from two points of view:—(1) Personal, and (2) environmental. 


Personal—Childhood. This includes the time from birth to 
the school leaving age. 


(1) Gancher System—In 1903 Prof. Gancher of Paris 
introduced a system in France whereby healthy children were 
removed from tuberculous surroundings. Dehille (quoted by 
Burrel 1937) who reviewed the work done by Prof. Gancher 
said that the method had met with considerable success and 
was not only the most economical, but the most successful 
method of dealing with tuberculosis problem. This Gancher 
system is based on the belief that children do not inherit 
tuberculosis but acquire it by repeated infections, and it removes 
the children whilst still healthy from infected homes and sends 
them to live with healthy families. 

(2) Immunisation—The humanity will make rapid progress 
if we get any sound uninjurious method of immunising the 
society just as we have against small-pox. Of various 
experiments done in this field the most promising is that done 
by the B. C. G. vaccine. This consists of bovine tubercle 
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bacilli attenuated by 230 passages in 13 years in potatoglycerine 
and bile. B. C. G. vaccine has been successiully used in 
various countries. Unfortunately» some disastrous accidents 
occurred during the course of its introduction in some countries 
with the result that orthodox ‘authorities discarded its use. 
This method of immunisation requires a careful investigation 
in this county. 

(3) Avoidance of after effects of certain disease in child- 
hood—Certain diseases such as measies, scariet fever, and 
whooping cough which predominantly affect the children have 
the tendency to aggravate their susceptibility to tuberculous 
infection. It is one of the duties of the iamily physician to 
look after the child carefully so as to avoid the convalescent 
child from getting any massive dose tubercle infection which 
would seriously endanger its life. 

(4) Periodic examination of school children—The school 
children should be periodically examined of their tonsils and 
glandular system so as to detect early infection, Such examina- 
tion would lead to early treatment and destruction of the 
spread from the primary focus. This examination can easily 
be carried out by the local doctors. 

(5) Working and resting hours—Both the authorities and 
parents have to introduce a better and healthier system of 
education. Many hours are spent during the day in teaching 
only with the result that very little time is left for playing 
and for out-door exercises. The doctors and teachers should 
confer together and improve upon the present hours of work 
in the school. 


(6) Provision of extra nourishment in school—The 
children should be provided with nourishing food such as miik, 
butter-milk, raw tomatoes, carrots, cucumbers, etc., during the 
school hours. This feeding in between two chief meals, is 
sure to improve the health of the children of the school- 
going age. It has been seen that an extra supply of 7 to 10 
ounces of milk to the children during schoo] hours have 
increased their height and weight as compared with others who 
were not given this extra amount of feeding. There is no 
doubt that our children are miserably underfed and perhaps 
wrongly fed. The introduction of supplying at least 4 ounces 
of butter-milk or 4 oz. of milk or quarter lb. of tomato daily 
to our school children during the school hours is highly 
desirable. The medical profession in general and the public 
health officers or medical officers of the school in particular ° 
can help in this method of improving the health of children. 


Regarding the adults» so far as prevention of the disease 
is concerned much has already been said before. This © 
consists of periodical examination of the healthy groups 
at various centres of work such as factories, offices, and schoots: 
This examination would help if early detection of the disease. 


Environmental—We now pass on to consider the 
environmental factors which have a direct bearing on the 
individual for the spread of ‘the disease and deterioration of 
his health. Some of these factors are social evils over which 
the unfortunate individual has no control whatsoever. They 
are the results of the exixsting social conditions and economic 
factors. 

(1) Nutrition—R. Cotter, Public Health Commissioner 
with the Government of India. pointed out at a Tuberculosis 
Worker’s Conference in Delhi in 1940 that ‘The experience of 
the last war and the post war period gave abundant proof 
of the effect of ‘malnutrition “on ‘tuberculosis death rate. 
Striking figures recorded at that time were an increases of 
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13 per cent in the Netherlands, 35 per cent in Italy and even 
higher increases in other European countries where, during 
and after the war, the population suffered from a grave lack 
of nourishing food.’ 

The consumption of milk per head per day in India is 
absolutely negligible. Even milk products such as whey, 
butter-milk, etc., have been some times criminally wasted due 
to ignorance. Careful attention paid to these factors would 
improve upon the quota of milk per head per day. The 
municipal and state authorities should provide facilities so as 
to supply cheap and good quantity of milk to every citizen 
in the country. It should be so cheap as to be easily available 
to every individual. Tuberculosis and nutrition are so much 
related to each other that if large attention is paid to this one 
factor alone the disease would decrease tremendously. We 
are painfully aware of the fact that the solution of the problem 
of good nourishment is intervoven with the economic problem 
of the individual and hence so much complicated that it can 
not be solved easily unless the whole economic basis is changed 
drastically. But there is another factor to which we may be 
able to pay full attention. This is apalling ignorance regard- 
ing diet. The medical profession can render a great service 
firstly by improving their knowledge and secondly by imparting 
the same to the public. There should be regular propaganda 
by organising exhibitions, series of public lectures and 
broadcast. 

(2) Housing—Overcrowding is a great problem in big 
towns and cities. The incidence of tuberculosis increases 
directly in proportion to the over-crowding: R. Benjamin’s 
(1940) survey in South India shows that there was a notable 
drop in the infection rate amongst children in houses with 
over 1500 cubic feet per head—the percentage being 16-3 per 
cent as compared with 36-8 to 48-90 with less cubic space 
per head. 

4. GENERAL MEASURES 


Education and Propaganda—One of the most important 
function of the tuberculosis clinic is to educate the public. 
Ignorance about the causes and prevention of tuberculosis is 
colossal. This education should begin in childhood. Children 
are more apt and always anxious to learn things by seeing 
and by listening. This curiosity could be well satisfied with 
beautiful pictures, regarding tuberculosis, its methods of spread 
“and its effects. With the adult it can be done by various 
methods such as lectures, cinema, broadcast and newspaper 
publicity. Short talks regarding the cause and effects of the 
disease can be arranged and illiterate people are sure to be 
benefited by them. The writer has an experience of such 
propaganda carried out by him in small villages against plague 
in Borsad Taluka in 1935. Hee is thoroughly convinced that 
given sufficient’ number of able workers, the work of tuber- 
culosis campaign is not at all difficult. 

Leaflets and booklets can.also be issued and freely 
circulated. Posters and wall charts have also their places in 
educating the public and propaganda work. 

Exhibitions, dramatic parades etc., should be organised 
and tour made from place to place in villages of the districts. 
They should be thoroughly self explanatory and people should 
be encouraged to visit them regularly. 

Enactment of Public Health Laws—The State should take 
initiative to enact health laws for the prevention of the disease. 
One such important law is the law of notifying the disease 


(Continued at foot of page 338, col. 1) 


MEDICAL PREPAREDNESS SERIES* 


TREATMENT OF EMERGENCIES IN ANAESTHESIA 


J. S. PANDYA: L.c.p.s. (BoM.), 
Anaesthetist, Civil Hospital. Surat 


INTRODUCTION 


It is urged upon those who hope to acquire proficiency in 
the use of anaesthetics that the timid and the reckless are 
both equally dangerous, the one because he has no faith in 
his knowledge, the other because he has never realised that 
his skill and knowledge alone stand between his patient and 
peril, possibly death. 

The Armamentarium—This consists of the inhaler selected, 
an adequate quantity of the anesthetic which has been chosen 
as most suitable for the patients, and if the particulars of the 
case are not known, an alternative anesthetic with appropriate 
apparatus, a gag, tongue forceps, sponges with holders, a mouth 
opener, an air-way, tracheotomy instruments and intubation 
tubes; in addition, coramine, cardiazol, strychnine» morphine, 
atropine, pituitary extract digitalin, adrenaline chloride (1 in 
1000), veritol, with a hypodermic syringe should be at hand. 
In cases in which special dangers are apprehended additional 
aids are required, such as a cylinder of oxygen and a bellows 
fitted with India rubber tubing for pulmonary inflation. 

Emergencies—It is a common experience of every 
anesthetist that emergencies arise during the course of 
anesthesia. Some of these emergencies are unavoidable, as 
for instance, during the course of an operation that has been 
undertaken as the only means of saving a patient’s life, but 
entails bad risks both for the surgeon as well as the anesthetist. 

ther emergencies are avoidable. For the successful treatment 
of such cases it is of supreme importance that the anesthetist 
should not wait until the patient is in extremis. 

Emergencies fall naurally into two groups: (a) Respira- 
tory, and (b) Circulatory. The failure of respiration or 
circulation may be nervous in origin and if one fails the other 
will do so unless remedial measure are taken speedily, and 
are successful. . 


RESPIRATORY DIFFICULTIES 


The causes of respiratory difficulties may be classified 
according to their manner of affecting the respiration :— 
(1) Obstruction of the air-passages; (2) interference with 
the respiratory movements; (3) interference with the nervous 
control of respiration. 

(1) Obstruction of the air-passages—This may be caused 
by such cond‘tions as (i) spasm of the upper respiratory 
tract, (ii) presence of foreign bodies such as teeth, tonsils 
or blood clots in the larynx or trachea, (iii) alteration in the 
normal anatomy of the tract as falling back of tongue and 
collapse of the trachea in goitre or the falling back of a wash- 
leather epiglottis. 

The tretment must aim at relieving the obstruction with- 
out delay. (i) Obstruction from spasm usually occurs in the 
early stages of anesthesia. It is due to the administration 
of a greater concentration of the anesthetic than can be tolerated 
by the patient. Temporary cessation of the anesthetic aud 


*This is the thirteenth of a series of articles on War 
Medicine, A.R.P. and allied subjects which are being published 
since May, 1943.—Eprror, J. Indian M. A. 
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a. few breaths of air or oxygen will usually relieve this. If 
necessary the mouth may be opened and the tongue held for- 
ward. (ii) If a foreign body descends towards the larynx, 
the patient’s head must be lowered at once and an effort made 
to remove it. This is a type of accident that occurs in children’s 
clinics for the removal of tonsils and adenoids. Blood clots, 
tonsils» loose temporary teeth or swabs may drop down thé 
throat and become a source of danger. The child should be 
at once helped up by the legs, while a careful search is made 
for the foreign body. If impaction in the larynx takes place, 
a tracheotomy may have to be performed. For fluids in the 
throat the same treatment must be adopted. The passage of a 
stomach tube before induction in cases of acute intestinal 
obstruction will prevent the inhalation of large quantities of 
foecal vomit.. Where there is a possibility of hemorrhage, as 
in buccal operations, the anesthetic should be given by means 
of a intratracheal catheter, the pharynx being well packed 
with a sponge gauze. In cases of. retropharyngeal abscesses, 
where there may be sudden burst of pus into the throat, if 
a general anesthetic is required, it should be given by the 
endotracheal route or through a laryngotomy tube. (iii) With 
an oedematous lyarynx, as in Ludwig’s angina, a tracheotomy 
may be a necessity. (iv) In the removal of large goitres, a 
softened trachea may collapse suddenly and obstruct the respira- 
tion. Intratracheal anzsthetic should always-be given in such 
cases to avoid trouble in the middle of the operation. Lastly, 
it may happen though very rarely that when full anzsthesia is 
reached, the epiglottis may fall backwards and cover the top 
of the larynx. If this so-called “wash-leather” epiglottis be 
hooked upwards, respiration will proceed normally, and for 
the continuation of the anesthesia tracheal catheter should be 
passed. 

(2) Interference with the respiratory movements—This 
may be due to the pressure on the patient’s epigastrium; to 
the pressure of the viscera on the diaphragm in a high 
Trendelenburg position, or to the pressure of one side of the 
thorax, if the opposite lung is out of action. With very obese 
patients, especially if chronic cardiac or pulmonary disease 
is present, a high Trendelenburg position sometimes produces 
cyanosis and dyspnoea. To these patients oxygen must be 
given, and they should be kept in the tilted position for as 
short a time as possible. Patients who have one functional 
lung may require operation on the diseased side of the chest. 
If lying on the sound side causes embarrassment, the shoulder 
should be supported with a pillow, so as to enable the chest 
wall to expand freely. 


(3) Interference with the nervous control of the respira- 
tion—This may be brought about by (7) toxemia from an 
overdose of the anesthetic, (i?) anemia from excessive fall 
of the blood-pressure, or (iit) reflex inhibitions as when 
operative measures are started on a partially anzsthetised 
patient. 


The treatment is the same for all cases. The anzsthetic 
must be discontinued and the patient’s head lowered. Oxygen 
and CO: (5 per cent) should be administered by inhalation, 
and if respirations have ceased artificial respiration must be 
resorted to. A powerful stimulus, such as stretching of the 
anal sphincter, will often start respirations again. Drugs are 
particularly useful here. Coramine (Ciba) from 5 to 10 c.c. 
given intravenously is the drug of choice. It stimulates the 
respiratory centre and restarts the respirations. Strychnine 


gr. 1/30 is valuable for its action on the motor cells of the - 


spinal cord. Lobeline gr. 1/10 is a powerful stimulant of the 
respiratory centre. When the respirations stop and the patient 
gets cyanosed, the anesthetist should not get nervous. Steadi- 
ness of mind is the chief requirement. Mostly the efforts of 
the anzsthetist are crowned with success—the respirations 
restart, the patient’s colour changes. If vigilance is kept over 
the patient’s respirations and skin colour, overdosage of the 
anesthetic can be detected in time, and much can be done by 
timely interference to avoid a catastrophe. It has sometimes 
happened that premature lowering of the head in cases where 
a spinal anesthetic has been given has led to paralysis of the 
phrenic nerves. In such cases coramine and strychnine must 
be injected and artificial respirations carried on until the effect 
of the drug has passed off. 


CrirRcULATORY DIFFICULTIES 


Circulatory difficulties may be due to (1) the direct effect 
of the anzesthetic, (2) the effect of the operation, or (3) failure 
of respiration. Generally speaking the anesthetist gets a 
warning by the presence of cyanosis. 


(1) Effects of the anesthetic. Where the anesthetic is 
directly responsible for cardiac failure, either myocardial 
degeneration or a poorly compensated valvular lesion is usually 
present. Chloroform is the chief offender. It exerts a toxic 
action on the heart muscle which action is accentuated in the 
presence of cyand¥is. Prolonged administration of gas and 
oxygen in old and feeble persons may also cause heart failure. 
Its effect has been described as similar to that which would 
be produced if the patient were made to run uphill. An 
overdose of the anesthetic is liable to produce ‘cardiac inhibi- 
tion and bulbar paralysis. The anesthetic is also held 
responsible for deaths from status lymphaticus. 


In treating these cases of circulatory failure the head 
must be lowered so as to keep the brain well supplied with 
blood, and an effort must be made to eliminate the anzsthetic. 
For this oxygen with 5 per cent CO: should be administered. 
If the heart has not actually stopped beating ,the anesthetist 
should inject cardiac stimulants intravenously. Those most 
likely to be of value are cardiazol 5 to 10 c.c., coramine 5 to 
10 c.c., strophanthin gr. 1/200, caffeine soda benzoas gr. 1-3, or 
ether 1 c.c. (if the patient has not been having this drug). 
If the heart has ceased to beat 5 min. of adrenaline (1 in 1000) 
should be injected directly into the left ventricle. Failing this 
and as a last resort, the heart should be massaged through the 
diaphragm. Sudden concentration of chloroform vapour in 
early stages may cause the heart to fail by vagal stimulation. 
An injection of atropine gr. 1/200 given before the operation 
is the best means of preventing this catastrophe. 


(2) Effect of the operation. Failure of circulation due 
to the operation is most often attributable either to shock or 
to hemorrhage, or to an embolus; less frequently to the 
lowered blood pressure which follows he injection of a spinal 
anesthetic. In cases of shock and hemorrhage it is essential 
that the patient be supplied with warmth and fluids. A trans- 
fusion of blood is undoubtedly the best method of giving fluid 
and failing that saline should be given intravenously or per 
rectum. The patient should be at once returned to bed and 
warmth supplied by blankets or a hot-air craddle. The foot 
of the bed should be raised on blocks and an injection of 
morphine should be given. If collapse occurs as a result of 
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fall of blood pressure following a spinal anesthetic, the head 
should be lowered and 1 c.c. of pituitary extract injected intra- 
muscularly. Adrenaline chloride (1 in 1000) 1 cc. or 
ephedrine hydrochloride gr. 2/3 may be used hypoderm cally. 
Pulmonary embolism is, fortunately, rare during anzsthesia. 
Its occurrence is sudden and is accompz2nied by cyanos’s 
and immediate cardiac failure. The anesthetist can do 
little. 


(3) Effect of respiratory embarrassment. Where the 
respiration is primarily at fault, it is obvious that if breath- 
ing has actually stopped, it will only be a matter of time 
before the heart also ceased, unless effective measures are 
taken promptly. If the respiration is obstructed, strain will 
be thrown on the patient’s heart because of the greater muscular 
effort required to breathe and deficient oxygenation which is 
liable to occur. If partially obstructed respiration is present 
for any length of time, it may lead to heart failure in feeble 
or fatty patients, or in cases where the heart is already weakened 
by chronic valvular disease or by myocardial degeneration. 
To treat the heart, one must relieve the obstruction by what- 
ever methods the occasion demands, whether it be the use 
of an air-way support to the chin, alteration of posture or 
alteration in the method of giving anzsthesia. 


CoNCLUSION 


Prevention is notoriously better than cure. If there is 
one method better than another in the prevention of fatalities 
under anesthesia, it is the maintenance of a perfectly free 
air-way. If emergencies shauld occur, let the carefu! anesthetist 
remember these two rules:—(1) Keep the head low. (2) let 
the remedies be prompt. It is better to start treatment 
five minutes before the patient is dead than five minutes 
after. 
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as soon as it is detected. Another such law can be milk and 
dairy act so as to provide unadulterated and cheap milk or 
milk products to the population. 


CoNncLusIOn 


Prevention of tuberculosis is a vast problem. One can 
not deal this subject fully in a short paper as has been 
attempted here. I have omitted the role of tuberculosis clinic 
in prevention of tuberculosis. An effort is made here to give a 
short and concise idea regarding the campaign against 
tuberculosis. However complex and difficult it may be we 
have got to solve it by carefully planned work: and 
perseverance. It should be studied and solved from our own 
points of view. There are various things which we may not 
be able to copy from other countries. Our methods and plans 
should not be too expensive as to be shelved for lack of 
funds. 

To start with, the dispensaries run by the Local Board 
and municipal authorities can be organised and used for the 
prevention of tuberculosis. This will not require any appre- 
ciable extra expenses. What is required is to explain to those 
authorities the opportunities which are under their control for 
preventon of this scourge of humanity. 


CHEMOTHERAPY OF BACTERIAL INVASION BY ANTI- 
BACTERIAL SUBSTANCES OF BACTERIA AND MOULDS 
WITH SPECIAL REFERENCE TO PENICILLIN 


B. B. ROY, (cAL.), 
Department of Pharmacology, Carmichael Medical College, 
Calcutta 
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THe PRINCIPLES AND PRACTICE OF PENICILLIN THERAPY 


From what clinical material has been presented it will be 
obvious that of the infections treated with penicillin a large 
number were those due to the staphylococcus. It should not 
be supposed, however, that staphylecoccal infections stand 
alone in being thus amenable to penicillin therapy. In fact, the 
amount of the drug necessary to deal with the staphylococcus 
is much greater than that required for other pyogenic organisms: 
in general goncecocci and meningococci are the most suscepti- 
ble followed by pneumococci and hemolytic streptococci; 
strains of streptococcus viridans occupy a position comparable 
to that of the staphylococci. However, effective sulphonamide 
therapy is available for many infections caused by these 
organisms. This fact, coupled with another, namely, the limited 
produce of penicillin naturally restricted the treatment to those 
conditions where sulphonamide therapy, for any reason, cannot 
be efficiently applied, such as obtain in infections. with sulpho- 
namide-resistant organisms or in subjects sensitive to sulphona- 
mides. Thus, the staphylococcus naturaily offers itself as the 
first choice for the application of penicillin therapy, and, in 
consequence, the infections caused by this organism constitute 
the largest single group in any reported series, 

A review of the results, obtained in different clinical trials, 
permits the conclusion that penicillin is superior to any of the 
sulphonamides in the treatment of the staphylococcal infections 
with or without bacteremia, including acute and chronic 
osteomyelitis, cellulitis, empyema and infected wounds and 
burns; and that it is extremely effective in the treatment of 
gonococcal, pneumococcal hemolytic streptococcal infections 
which are sulphonam‘de-resistant.“* Meningccoccal infections 
have been sparsely treated; however, results have been satis- 
factory. In actinomyces the response has been variable whereas 
encouraging reports about its effect in gas gangrene are forth- 
coming. That penicill’n well used at a reasonably early stage 
can largely overcome sepsis in battle wounds has been de- 
monstrated and confirmed. Both the venereal diseases, it may 
be recalled, come within the scope of penicillin therapy: in 
gonorrhoea its success is unsurpassed so fzr; in syphilis, epochal 
works are said to be in progress. There has been a suggestion 
of its success in relapsing fever™ and further stud‘es are being 
pursued. 

The refractoriness of the tubercle bacil!us and of almost 
all Gram-negative bacilli, including the typhoid-dysentery 
group, was evident in the test tube, and it has so far failed in 
malaria. However, noteworthy, rather quite disappointing, is 
the failure of penicillin to control subacute bacterial endccard tis 
due to streptoccecus viridans—in fact, endocarditis of any type 
or origin, although it is hoped that better results will follow 
in future. 

The physician finds in penicillin a remarkable chemothera- 
peutic agent, the surgeon sees in it the potentialities of a new 
weapon with which to implement. his orthodox operative 
procedures. The introduction of penicillin has benefited surgery 
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more that its counterpart; on occasions, penicillin therapy has 
eliminated the necessity of active surgery, as in the treatment 
of empyema; in several others its adjuvant effects have 
involved changes in surgical techniques, ¢ g., in the management 
of the war wounds of soft tissues, always to the advantage of 
the patient and the surgeon alike. But in many others it has 


served to emphasise further the part of adequate surgery, as” 


obtains in the treatment of complex cavities or chronic sinuses: 
in spite of penicillin patients continye to have exacerbations 
unless: necessary surgical measures are instituted; on the other 
hand surgery alone, it has been noted, fails to arrest the relent- 
less progress in certain infections involving the flat bones of 
the face. Penicillin, it has already been remarked, may prevent 
multiplication of the organisms and the spread of infections 
in gas gangrene but it cannot prevent absorption of 
toxin and neither can it remove or repair the gan- 
grenous muscle; for this reason, it is auxilliary to, and in 
no case supersedes, the other 2 essentials of treatment, v?s., 
radical surgery and antitoxin. In fact, it has been amply 
demonstrated that penicillin is no substitute for sound surgical 
and medical judgments but it would be permissible to observe 
that dramatic response may be expected in the hands of the 
meticulous man who combines effective application of penicillin, 
adequate surgery and other necessary therapeutic measures into 
a programme of thoughtful management of individual cases. 

The fundamental principles, embodied in such a procedure, 
and, as they have been revealed by the different studies both in 
the laboratory and at the bed-side, will now be discussed. 


PRINCIPLES OF CLINICAL USE 


The principles of clinical use are naturally guided by the 
knowledge gathered at the laboratory. In the case of penicillin, 
among the inferences of practical importance, besides the 
knowledge of the range of infections capable of response tg the 
drug, that could be made from the laboratory work were: that 
the upper limit of the dosage is unlikely to be influenced by 
any toxic effect; that the drug is -bacteriostatic rather than 
bactericidal emphasising the role of the body defences; that 
its action is uninfluenced by the presence of pus or products of 
protein decomposition and that leucocytes are uninfluenced by 
its presence in any therapeutic concentration; that the unpro- 
tected drug would be inactive by the mouth and that systemic 
route would require repeated medication; that it would be 
unwise to prepare wounds by cleaning them with a number 
of common antiseptics because of its inactivation by heavy 
metals and by oxidation. Successful application of this 
knowledge to clinica! practice has contributed to clarify other 
issues, such as the questions of adequate dosage, frequency and 
routes of administration and suitable methods of local treat- 
ment. Successive trials have served to supplement and sum up 
the previous experiences, which have repeatedly emphasised 
that a successful result will follow only if the following condi- 
tions dre observed: 

(1) The primary invading organism must be sensitive to 
the action of penicillin; (2) The penicillin must be made avail- 
able at the required site in an effective concentration throughout 
the treatment and (3) the removal by surgical methods of 
other factors which prevent healing, such as presence of dead 
tissue, reduction of blood supply of the affected part or the 
rigid and fibrotic walls of a cavity preventing collapse. 

Penicillin is effective only against certain bacteria, and it is 
therefore necessary to know the nature of the infection before 
embarking on treatment. It may appear superfluous in cases 
with only cne known microbic cause; but it is advisable to 


know not only the species of micro-organism concerned but 
the sensitivity of the particular strain; in some species, parti- 
cularly in the staphylococci, this is variable. It has already 
been noted that for effective therapy a certain but constant 
bacteriostatic concentration of ‘penicillin, depending on the 
nature of the infecting organism, must be maintained at the 
site of infection or at the bleod stream, as the case may be. 
The availability of this concentration in the body is determined 
primarily by the dosage of the drug and its route of admini- 
stration (see fig. 1 & 2 and the accompanying legend), and it is 
useful to know that this has been secured. Bacteria will not 
disappear if access by the drug at the site of infection is not 
complete. This may occur with systemic treatment in serous 
or abscess cavilies where the penicillin may be brought by the 
blood stream as far as the periphery of the infected area or 
with local treatment in sinuses which has not been completely 
opened up. For success, it is essential to maintain this access 
of the drug in effective concentration throughout the treatment. 
This is reflected in the principle enunciated by the Foreys™ 
that septic wounds which are to be treated with penicillin are 
to sewn up in order to retain the solution, a principle first 
developed in connection with their mastoid technique and later 
applied elsewhere. 

It is not difficult to see that an efficient contact can easily 
be maintained in ‘surface wounds such as burns or in recent 
sinuses or dependent cavities but with inverted or complicated 
ones such as the multilocular abscess cavities or the complex 
joint cavities like the knee it is impossible for the penicllin to 
reach all parts all the time. Surgery must obviously help here 
to convert them into simpler types in which penicillin has been 
found effective. 

In the evaluation of results the stage of the disease from 
its onset may be classified under 3 headings?” (1) Stage of 
early invasion and cellular death; (2) the stage of partial 
mobilization of a tissue barrier with molecular necrosis; (3) 
stage of full- mobilization with massive necrosis. The applica- 
tion of a specific remedy such as penicillin sufficiently early, may 
alter the whole picture but it will be realised that penicillin 
cannot remove dead or irreparably damaged tissue such as a 
slough or a sequestrum, rather in their presence penicillin is 
unlikely to give bacteriological control. Peniciilin is not a 
magic elixir the mere instillation of which into a sinus or a 
bone cavity will lead to healing. This is well illustrated by the 
results of treatment in chronic bone infections obtained respec- 
tively by Mowlem™ and Robertson.** The success in Mowlem’s 
hand was clearly the effect of the radical removal of the affected 
bone—the adjuvant effect of penicillin has led to conversion of 
the original open wound method to a closed one with all the 
advantages it confers. 

Surgery must remove other factors which prevent healing. 
As for instance, operative procedures may be necessary to pro- 
duce collapse of rig'd and avascular walls. 

The question of local metabolism becomes all the more 
important in the case of open wounds where the issue often 
becomes complicated by the depth of the tissue involved and 
alteration of blood supply due to trauma. In fact penicillin has 
reinforced our knowledge that a wound can be sterilised but it 
will not heal if the local metabolism or the blood supply is insuffi- 
cient. Alternatively, in, the face of a good blood supply and 
lowering of bacterial count a wound will heal in spite of the 
fact that it is not completely sterile. As soon as infection is 
controlled, the structure being adapted to function, early 
movement will improve the blood supply and hasten repair. 
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CritertA OF Curr, ASSESSMENT OF PROGRESS AND 
DuRATION OF TREATMENT 


In certain type of infections it is extremely difficult to tell 
when the patient is cured. In staphylococcal sepsis especially, 
bacteria may fail to grow in blood cultures, demonstrable lesions 
may heal, temperature may decline or be normal and till 
within a few days after the treatment is stopped blood cultures 
are again positive and lesions recur. This is especially true 
when bone is involved.” This is an extreme instance. Formu- 
lat’on of a sort has been possible** The duration of treatment 
has depended on the time taken to eliminate the infecting 
organism. This may be only hours, as in gonorrhcea, or 
may be prolonged to weeks, as in bone infections. The point 
to be remembered is that treatment must be continued until 
all foci of infection have been removed. There has been little 
evidence, except subacute bacterial endocarditis, that an infec- 
tion by a sensitive organism will not respond to prolonged 
treatment. In general, the temperature chart reflects clinical 
progress less dramatically than one might expect on the basis 
of experiences with sulphonamides. The temperature, for 
instance, in a case of osteomyelitis may assume a swinging 
character when penicillin is first given, and it never falls rapidly 
as often happens with sulphonamides, rather there may be 
further peaks. As mentioned earlier when dead tissue is 
present, surgical removal may be necessary, but radiological 
and bacteriological findings are better indications for this than 
is the temperature chart. By the tire the temperature has 
become normal, which may take from 2 to 3 weeks, resolution 
has largely taken place. The radiee-ee4 which in infections 
of the bone shows rapid and often startling rarefaction, should 
be regarded as evidence of the fast absorption of damaged 
bony tissue, and not one of deterioration in the condition. Further 
radiographs demonstrate the rapid reformation of the bony 
tissue. Further, if there is no diminution of bacterial growth 
within a week consideration be given to the advisability of 
surgical interference with a view to remove the dead tissue as 
wel! as to gain better access to the lesion. In local lesion the 
sthsidence of pa'n, redness, swelling and induration, the 
disappearance of pus and the return of function are all indica- 
tions of progress hut apart from the relief of pain incident on 
the incision and instillation of penicillin there is little that is 
dramatic in the course of recovery. Treatment may be stopped 
wthin a week in acute conditions, but should often be continued 
for as long as a full month in well established infections. 


Besides bacteriological evidence, blood count often helps: 
a steady fall of the leucocytic ¢ount to within normal limits 


and a rise in the erythrocyte count are indications that good . 


progress is being made. 

It has not been uncommon to find coliform organisms 
appearing or increasing in number during penicillin admini- 
stration, but they donot appear to affect the clinical course or 
delay healing, even when green or pinkish “gram-negative 
pus” is present. 

Tt will be appreciated that the cilinical situation may prove 
deceptive as criteria of cure; however, the earliest signs of 
progress- are unmistakable: within a day or two of the start 
of the treatment—the patient eats beter, sleeps better and is 
much relieved of his pain. 


Routes OF ADMINISTRATION AND DOSAGE 


It has already been stated that the availability of penicillin 
at the site of election in an effective concentration throughout 
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the treatment is determined primarily by 2 factors, viz., the ; 


dosage of the drug and its route of administration. These 


demand further consideration. 
Routes oF ADMINISTRATION 
The stability of the sulphonamides has been a most useful pro- 


‘perty particularly in the fact that they can be administered by the 


mouth. The impossibility at the present moment of administer- 
ing penicillin by this route is its greatest disadvantage. How- 
ever, the solubility of pé@nicillin is in one way an asset, as it 
can be applied locally in various vehicles and by different 
methods or administered systemically. In fact, both local and 
systemic treatment have been extensively utilised and their 
specific applications under different conidtions permit of certain 
practical definition, especially when considered in relation to 
the informations gathered in the laboratory regarding the 
absorption, distribution and excretion of the penicillin adminis- 
tered by any, route, and the general principles involved in its 
clinical use. A blood infection obviously calls for parenteral 
therapy; however, this method of treatment becomes also 
necessary in some local but extensive or inaccessible infections. 
On the other hand local therapy would be indicated in situations 
or conditions where because of lack of blood supply or impene- 
trable blood barrier the drug may fail to reach the site of 
infection as may be the case in meningitis or in lesions with 
dense fibrous avascular walls. Besides, it is to be noted that 
when an infection is definitely localised and there is a surface 
or a cavity which will retain a preparation of penicillin, a much 
greater concentration of the drug may be applied at the site of 
infection and, by using a suitable vehicle, the action of a single 
dose may be prolonged beyond 24 hours.*,*” Local treatment, 
it may be noted, has the merit of simplicity and economy and 
has been extensively exploited by the British workers, largely 
because of the scarcity of supplies; however, recent experiences 
in Italy provide evidence of what can be done with limited 
stocks of penicillin in treating large numbers of battle casual- 
ties. In the U.S.A., on the other hand, where the speed and 
extent of production of penicillin have been greatly accelerated, 
systemic treatment has received the most attention. 


Systemic TREATMENT 


Two methods are available, intermittent and continuous. 
With continuous administration, the level of penicillin in the 
blood is more or less constant depending merely on the amount 
infused. With intermittent injections, on the other hand, one 
obtains peaks followed by periods during which little, if any. 
penicillin remains in the blood stream. Whether such a state 
of affairs is more or less effective than the continuous, even if 
subminimal,. blood level is not yet clear. Both methods have 
given good results in clinical practice. However, if experience 
proves that larger doses are necessary for the intermitteyt 
method than for the continuous method, the former, it.is argued,” 
is not the method of choice at the present moment. 

The Intermittent Systemic Administration—Intermittent 
injections may be made into the vein, muscle or subcutaneous 
tissue. The subcutaneous injection is avoided owing to the 
pain associated with it. Large doses and repeated venepunctures 
are obviously necessary in intermittent intravenous administra- 
tion. Indeed the situation is, as Florey has so aptly put, 
analogous to an effort to keep a bath full with the plug out 
For this and other reasons the intramuscular route has 
been adopted for general use in British works, and in some 
American Clinics. The advantage lies in its simpl'city and 
in the sustained blood level compared to the other route. While 
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the intramuscular route often avoids the. sharp pyrexial reaction, 
sometimes seen after intravenous medication, it is particularly 
associated with local pain and discomfort. 

One great disadvantage of the intermittent method is the 
inconvenience of the procedure. Either qa doctor or a trained 
nurse must be available throughout the treatment to inject the 
drug 3-hourly. This is largely obviated in the continuous 
method. 

The Continuous Method—Penicillin has been administered, 
as a continuous drip, intravenously, subcutaneously and intra- 
muscularly. In the Mayo Clinic’* the continuous or the nearly 
continuous administration is considered to be the best method, 
especially in patients whose blood cultures are positive. The 
procedure proves expensive of veins, and thrombosis,. thrombo- 
phlebitis and occasional febrile reactions are not infrequently 
observed. These, however, are largely avoided by the use of 
more purified preparations in concentrations not over 100,000 
units per litre and changing the site of the needle every 12-24 
hours. The feeling at the Stanford Clinic where the subcuta- 
neous route’ has been extensively tried is that while this 
method of medication is adequate in gonococcic and other 
infections, it should not be used in staphylococcic: sepsis in 
which relatively high blood levels are probably necessary to 
extirpate the infection, or in cases of severe sepsis. If the 
continuous I.V. drip cannot be given, intermittent I.M. injec- 
tions, perhaps combined with subcutaneous clysis, would be 
the best alternative. Combinations, such as I.V. drip by day 
and subcutaneous clysis by night, have been tried. 

The subcutaneous clysis is simple and once started can be 
watched by a trained attendant and it avoids the frequent 
needling or immobilisatioON necessary in other methods. Local 
pain and sharp febrile reactions observed in some cases have 
been ascribed to impurities in the drug. 

In view of the disadvantages of the foregoing methods, 
continuous intramuscular drip transfusion has been attempted. 
It has proved useful but further trial is necessary. 

Preparation of solutions for injections—Penicillin is used in 
the form of its salts. The sodium salt is most commonly used. 
However, since the cytoxic, experimental and clinical obser- 
vations, ** at the Mayo Clinic the calcium salt, which 
was earlier considered unsuitable for systemic use, is rapidly 
growing in favour. It has been recently used parenterally by 
several other workers™*.** without any undesirable effects. 
It has the advantage over the sodium salt of being stable and 
nonhygroscopic. Pen‘cillin is supplied as‘a dry powder in 
ampoules of 5/10!25|100 thousands or more units and solutions 
are prepared as follows: (A) J.V. therapy: dissolved in (a) 
normal saline (1,000-5,000 units/c.m.) for direct injection; 
(b) normal saline or 5% dextrose (25-50 units/c.cm.—total 
fluid, 1-2 litres) for constant drip.” After a rather rapid start 
the flow is regulated at 30-40 drops/min2* Glucose-saline 
(dextrose 4%; NaCl 0-18%) solution (30,000 units/pint in 
hours); plasma or blood for transfusion has also been 
utilised2™, ™, 

(B) I.M. injection: the total volume for individual injection 
should be small (5,000 units/c.cm.)"*® in normal saline. For 
continuous drip, glucose saline as for I.V. drip.™ 

(C) S.C. drip: total daily dose dissolved in 1-2 litres of 
normal saline or glucose solution (10-20 drops/min.).™ 

It is to be noted that constant infusion of dextrose solution 
may lead to verous irritation and there may be contraindication 
to the administration of saline.. The amount of the fluid is 
usually regulated by the need of the patient. 
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Refrigerator is the only suitable place for storage of 
penicillin powder and to keep solutions and creams. It is usual 
to prepare only 24 hours’ ration at a time, although a recent 
report™ states that solution of penicillin (Na or Ca) lost little, 
if any, potency on storage in the icebox for 1 month. 


Locat APPLICATION 


Local application of penicillin has proved effective in 
suitable cases where access of the drug in bacteriostatic con- 
centration can be continuously maintained at ail parts of the 
infected area, aided, if necessary, by the development of special 
surgical methods to that end. Thus sinus tracts, deep or super- 
ficial wounds and eye conditions have been satisfactorily treated 
by this method. The sodium or the calcium salt as well as the 
broth filtrate and what has been called ‘home-made’ or ‘natural’ 
penicillin have ail proved useful. The daily applications of 
4 units/sq.cm. have proved effective in eliminating infections, 
as for example, in burns.’ ‘This dose represents but a fraction 
of.a milligram and some form of vehicle for administration of 
penicillin is evidently necessary. The following preparations 
haye been found useful : 

(a) A powder composed of Ca-penicillin diluted with 
sulphanilamide™, *’ or sulphathiazole™ powder to a strength 
of 1,000 to 5,000 units per gram. Such a powder is suitable 
for insutilation as has been found in burns or severe infections™ 
or in war wourds in Tunisia“ or in Italy.™ 

(b) In the form of paste (Lannette wax SX 50, castor oil 
120 and water 275)” or cream (Lannette wax, paratiin and 
water, equal parts)“ to which penicillin was added to a final 
strength of 100 to 250 units/gram. This is applied to burns, 
so as to give a concentration of 4 un.ts/sq.cm. every 24 or 
48 hours. The powder proved to be less effcciive than the cream. 
In guiter wounds stronger preparation is often necessary. 

(c) Mixed with vasel.n or some other base as an eye 
ointmeni™, “° 500-800 units/c.cm. Iontophoresis** has also 
been successful. 

(d) Solutions in distilled water of 250 to 1,000 units/c.cm. 
A method, which, when applicable? is very effective since it 
embodies the principle of maintaining a closed cavity, is to 
aspirate pus and inject a solution, as has been done in the case of 
breast abscess by Fraser.“ An alternative methcd is to remove 
the purulent or damaged tissue from an abscess cavity or 
wound, suture the raw edges and insert one or more tubes 
(retaining them by suture) leading down to the depths of the 
cavity, as is exemplified in the mastoid technique,“ in the treat- 
ment of war wounds of soft tissues in Tunis.a*” or in Mowlem’s 
operation of mandible.“* Sinuses were treated by introducing 
the solution through a catheter to the limit of the track every 
4 hours.“* However, the position of the sinus will largely 
determ.ne the nature of the treatment. Sinuses of years’ standing 
have been treated successfully by injection of the solution under 
pressure, thereby opening up their many ramifications. The 
mouth of the sinus is closed with a rubber bung in order to 
retain the fluid from one injection until the next.“ 

For topical application into theca or other body cavities 
solutions are usually prepared in normal saline. 

(e) Dextrose-saline solution (NaCl 0-18 and dextrose 
4%)—for drip transfusion into bone marrow.” 

(f) Florey and Florey“® applied a dry calcium penicillia 
powder successfully to short sinuses. Recently crude penicillin 
fitrate containing 4-10 units of penicillin/c.cm. has been found 
successful and has been advocated in place of the partially 
purified Ca-salt."' The filtrate is applicd to the superficial 
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lesions by gauze soaked in it or as a cream or by portions of 
the recently grown moulds after the fluid medium has been 
drained away from it. Robinson and Wallace**? in America 
and Hobson and Galloway™ in Great Britain found the use 
of penicillin inoculated gurgical dressings higlily effective 
in acute and chronic pyogenic surface infections. The name 
‘Home-made’ is misleading since proper laboratory methods and 
trained workers are necessary for their production, 


DOosaGE 


It was recognised from the very beginning of the clinical 
trial that the establishment of a correct dosage is a preblem 
of great complexity. However, after trial and error, a baby 
provided the foundation on which an adequate dose to eliminate 
infection was established as 1,000 units per pound of body 
weight.* Later, applying more delicate methods for testing 
the bacteriostatic power of the patient’s plasma against the 
infecting organism at various intervals between one injection 
and the next, a standard for parenteral medication was formu- 
lated by the Floreys** at 10,000 units 2-hourly or 15 or 20,000 
units 3-hourly. Good effects have, however, been produced in 
acute infective conditions by much smaller doses in the Mayo 
Clinic™, **, °° and elsewhere. Indeed many dosage schedules are 
now available which agree only in the absence of any unanimity 
between them.’ 7, However, it is better remembered 
in this connection that an overdosage, although of no special 
advantage, offers, unlike the sulphonamides, no terror—rather 
an underdose is a real danger, especially with staphylococci, 
where the drug finds its most use, just for the fear of the 
development of acquired resistance by the infecting organisms. 

Besides the standard formulated by the Floreys doses in 
Some of the infections have earlier been incidentally referred 
to. For general use the dosage scheme recommended bv 
Dawson and Hobby™ are reproduced below. This has the 
merit of being based on a detailed schedule and more nearly 
compromises the discrepancies than any o.her. In_ this 
connection the remarks made by Keefer,” chairman of the Com- 
mittee, NRA, w.-ll be useful. He observes that the dosage 
recommended by Dawson, although generally higher that 
suggested by Herrel,’* is somewhat smaller than that advocated 
by Bloomfield and his associates™ or by the Committee itself. 
The impression of Dawson himself is that although the results 
were good in the majority of cases a more prompt response 
might have been obtained in certain instances by using a larger 
dosage. In recommending the schedule Dawson and Hobby" 
have called attention to 3 points: 1. The initial dose is the 
same as the subsequent doses; 2. Higher doses are not recom- 
mended in the presence of bacteremia than in cases without 
bacteremia; 3. Except in general sepsis and for local therapy 
intramuscular route is recommended for all injections. 

The dosage Schedule™: 

1. Staphylucoccic Infections:—(a) Chronic osteomylitis 
and chrenic abscess formation, with or without bacteremia (in 
all such cases, sound surgical procedures should be adhered to 
and all foreign material, sequestrum and necrotic tissue cleanly 
removed by radical débridement), 20,000 units e. 4 hrs. I.M. 
Duration of treatment dependent on the severity and extent of the 
process and on clinical response. Local treatment as indicated. 

(b) Acute osteomyelitis, acute abscess formation, acute 
phlegmonous cellulitis and so on, 10,000-15,000 units e. 4 hrs. 
I.M. seven days’ treatment or less usually sufficient, : 

(c) Minor infections of the genitourinary tract (provided 
the infecting strain is sensitive), 10,00-15,000 units e. 4 hrs. I.M. 
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If there is no clinical response in 4 or 5 days, continuation of 
therapy is probably not indicated. 

(d) Empyema, meningitis or suppurative arthritis, 20,000 
units locally daily or every 2 days for 3 or 4 injections. Systemic 
therapy as indicated by the nature of primary infection. 

2. Pneumococcie Infections:—(a) Pneumococcic pneu- 
monia, 10,000 units e. 4 hrs. I.M. 10 injections frequently 
sufficient, but continuation of therapy for 2 or 3 days may be 
necessary. 

(b) Empyema, 20,000 units intrapleurally in 30 or 40 c.c. 
of saline solution every 2 days for 3 or 4 injections. Systemic 
therapy as indicated. 

(c) Meningitis, 20,000 units intrathecally daily—2 or 3 
injections usually sufficient. Systemic therapy as. indicated. 

3. Streptococcic Infections:—(a) Infections due to hemo- 
lytic streptococci (group A Lancefield), 10,000 units e. 4 hrs. 
I.M. Treatment for 4 or 5 Gays usually adequate except in 
chronic infections, with or without bone involvement, when 
prolonged treatment may be necessary. 

(b) Infections due to hemolytic streptococci other than 
group A and to Str. vir.dans (information at present available 
is insufficient but strains of hemolytic streptococci belonging 
to groups B, C, D, E, F, and G (Lancefield) have been found 
to be sensitive in vitro; some strains belonging to group D 
are resistant; strains of nonhemolytic strepiococci are, as a rule, 
from 2 to 4 times more resistant than strains of group A 
hemolytic streptococci), 20,000 units e. 4 hrs. Duration of 
therapy dependent on clinical response, 

4. Injections due to Meningococct and Gonococci:—(a) 
Blood ‘stream infections and acute infections of the genito- 
urinary tract, 10,0U0-15,000 units e. 4 thrs. 1.M.—2 days’ therapy 
usually adequate. In cases of bacteremia, treatment should be 
continued for 2 days after the temperature has returned to normal. 

(b) Meningitis, 20,000 units intrathecally daily—2 or 3 
injections usually sufficient. Systemic treatment as indicated. 

(c) Acute arthritis, 10,000 units intra-articularly daily—2 
or 3 injections usually sufficient. Systemic therapy if intra- 
articular therapy is not possible. 

5. Mixcd Infections:—Dificult to treat and relatively 
resistant. Dosage depends on a variety of factors: 20,000 units 
e. 4 hrs. I.M. until clinical response is obtained. 

6. Other Infections:—Daia available are insuffic ent. 

7. Topical Applications:—lrrigation of sinus tracts or 
wet dressings daily with solution of penicillin contaimng 100 
units per cubic centimeter are usually satistactory. 


Toxic REACTIONS OBSERVED IN CLINICAL PRACTICE 


Human subjects reacted by fever and rigor on injection 
of the first product obtained at Oxford.* Administration of 
further purified preparation was, however, not altogether free 
from reactions. Chills with or without fever after I.V. 
injection, eosinophilia (20-30%) burning pain at the site of I.M. 
injection, headache, faintness and Aushing of the face, unpleasant 
taste after parenteral administration, tingling in testes, muscle 
cramps and femoral phlebothrombosis have all been 
observed. *° These reactions were peculiar to particular 
batches of penicillin™ and has been ascribed to impurities 
carried over during the process of extraction to remove the 
pyrogen’” and could be prevented by Sitz filtration of the solu- 
tion of the penicillin before use.™.'° These were the days of 
the developmental period of penicillin therapy and such pre- 
caution soon became unnecessary. Lyons™ has noted certain 
reactions, however, which although not definitely attributable to 
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penicillin fraction were not limited to any particular batch of 


‘the drug. They are: 


1. Urticaria: (a) without. fever; (b) with fever to 
101F; (c) with fever to 103F and abdominal cramps. 2. Fever 
in the first five days of therapy. 3. Transient azotemia. 
4. Thrombophlebitis at the site of constant I.V. injection. 


The commonest single complication was probably urticaria,- 


occurring in course of both local and systemic therapy between 
the Ist to the 28th day of treatment, sometimes after its stoppage. 
The wheals are widely distributed, and the face and the eye, 
and often the fingers become swollen. The process continues 
irrespective of continuance or cessation of treatment for 3-5 
days and ‘is usually benefited by epienephrine or~ ephedrine. 
Fever and abdominal cramps occasionally accompanies the 
urticaria. One patient of the 2 patients who developed fever 
without urticaria showed dermatographia, lachrymation; con- 
junciival injection and sneezing» suggesting an analogy to 
serum sickness. However, eosinophilia has not been definite. 
Tests for cutaneous and ophthalmic sensitivity during and after 
the reactive phase have been negative. Precipitins for peni- 
cillin in the serum of patients have been absent during the 
phase of urticaria. Heterophil agglutinins have irregularly 
demonstrated but without significant or constant increase. For 
clinical management the urticar.al reaction may be considered an 


‘atypical sensitization phenomenon. Therapy may usually be 


continued during the period of urticaria, and subsequent courses 
of treatment reveal no evidence of persistent sensit.vity. 

Transient azotemia™,** or the presence of hyaline casts™ 
in the urine without any albuminuria has been noted occasi_nally. 
This is: of little clinical significance. It has been suggested 
that the elevaton of blood urea may be attributed in part to 
in vitro inhibition of urease by penicillin observed by Turner 
et al However, Lyons™ reports that experimentally 
penicillin failed to inhibit the urease system of Proteus mirabi.is. 

There have been occasions to refer to other minor 
reactions. However, the incidence of toxic reactions has become 
extremely infrequent. The several reports’®, »* published in 
1944 hardly conta:n any mention of them in contrast to those™:*” 
of the previous year and it is noteworthy that the preparations 
available at present contain at the maximum about 20% of the 
active mater:al. 

It seemed likely at one time that the successive introduction 
of the series of sulphonamides that followed in swift succession 
would control any infection: that hope has been disappointed. 
To stop suddenly to say that pen.cillin will do in certain cases in 
which sulphonamides fail is to state only a part of_its claim: the 
full consequences of penicillin treatment cannot yet be foreseen. 
Even its already known possibilities have not been wholly ex- 
plored; anthrax and diphtheria, for instance, await treatment, 
let alone the possibilities that await when chemists will seize 
upon the molecule of penicillin—and synthesis is an eventual 
possibility—and continue to play tricks with it as they have done 
with that of the sulphanilamide. 

Meanwhile, one may pause and pertinently ask: If penicillin 
become available for general use, as it seems likely,* will it 


*In America arrangements have already been made for 
distribution of the drug for civilian use through 80 regional 
centres, and it is hoped that manufacturers will soon have a 
free hand in the distr:bution of their output. In India, besides 
local production™ a quantity may become available from abroad, 
at least as a leakage from the kitchen’ in the U.S.A. 
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permit of general application? Penicillin treatment has been 
So far in the hands of experts in organised units, and the com- 
pl.cated nature of the whole procedure is reflected in the necessity ~ 
for official publication of pamphlets™ or establishment of 
‘schools™” with a view to guide and train medical personnel in 
its proper use. It is necessary first to determine the nature of 
the infect‘on and the sensitivity of the organism concerned. 
Local treatment should then be controlled by frequent cultures 
and estimations of the penicillin content of the wound fluid. 
Systemic treatment as well calls for repeated estimations of peni- 
cfllin content of blood to verify adequate dosage, supplemented 
by blood cultures when indicated. Refractory cases demand 
determination of the potency of the penicillin itself. Owing to 
its instability and liability to contamination by resistant bacteria, 
penicillin is better dispensed by the bacteriologist rather than 
by the pharmacist. W.thout such services in addition to expert 
surgical and nursing care any but the simplest forms of peni- 
cillin treatment may fail. And it is perhaps unnecessary to 
point out that laboratory service on this scale is not everywhere 
available. It may be that larger experience, more standardised 
methods of treatment and chemists will combine to eliminate at 
least some of this work. o 

However, beyond the laboratory and beside those personnel, 
there is another element at the bedside—the person proposed to 
be “penicillinised.” If it is arduous for those in charge of the 
treatment, it is no less an ordeal for the patient who has 
fortunately deserved to be treated. Here is a part portrayal. 
The patient is in bed with a needle into his vein, muscle or 
elsewhere, may be with a limb or a. part of it, secured, for 
immobilisation, in a partial plaster cast, counting, every second 
or two, the minutes, hours and days from to-day until the day 
of recovery or release, infused, as he feels it, with a rare hope 
and Ife, as the myriads of countless tiny droplets carrying the 
manna cont:nuously trickle through a Murphy’s drip, or, possibly, 
impatiently waiting, in waking and in sleep, with a passionate 
pain for the 3-hourly needles which deliver in ruthless re- 
gularity the magic elixir—interrupted, perhaps, now or after- 
wards, by a prick or two, here or there, for this or that purpose. 
These ‘little’ incidents happen every day and continue often for 
weeks. 

That care and labour at the laboratory, this bearing and 
patience at the bedside are then the price of sticcess. Doubtless 
any body would submit to it—to anything as a matter of fact— 
when the life or the limb is in danger. But penicillin has a 
special interest largely because of the panorama the popular 
press has spread before the public, not much unlike the pre- 
release news of a well-known ‘book’ in preparation. The pros- 
pect of being the recipient of such a priceless panacea (as it is 
to them) naturally attaches, even in the ill patients, a rare pride 
and power—indeed, it appears, the very name of penicillin 
bestows strength to endure it. And this impression was irresist- 
ible in a recent case where the drug was prescribed, not without 
hesitation, to a patient who was literally afraid of one ‘sulpha’ 
injection a day. She ‘could take it’—it was penicillin! 

(Concluded) 
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(Continued from page 348, col. 2) 
particularly to Ceylon and India, so much so that Rehberge:* 


‘called the causative organism the “spirochzte bronchialis of 


India.” Recently, surprisingly large number of cases are said 
to have been noted in America and France (Miller)? 


SUMMARY 


1. A case of bronchitis caused by spirochetes associated 
with fusiform bacilli is described. 

2. Its association with concurrent jaundice and the 
probable sequence of events are discussed. 

3. The literature is reviewed and the symptoms in the 
present case are evaluated. 
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“29th December, 1944. 
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order to make the Conference a great success. 


An exh‘bition of pharmaceutical products: surgical and medical instruments, etc., will be held in connection with 
the Conference. Those interested in the exhibition of their products are requested to apply to'the Exhibition Secretary of 


the Conference as early as possible. 


A Scientific Section is also being arranged where original papers in the various branches of medicine will be read. 


Scientists and members of the profession are requested to send papers for the same. 


Temple of Service 
The Mall, Cawnpore. 


A. M. KHAN 
Publicity Secretary. 
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CASE NOTES 


STRANGULATED VENTRAL HERNIA 
H. P. AGNIHOTRI, m.., 
Assistant Surgeon, Silver Jubilee Hospital, 
Raipur, C.P. 


S.V., H. F. 25, was brought to this hospital on 10-8-43 
for the following :— 

(1) Absolute constipation for the last 9 days. She had 
not even passed any flatus. (2) Persistent vomiting for 9 
days. She could not retain anything given by mouth. The 
vomit was, however, neither fecal nor even foul smelling. 
(3) Severe pain in the abdomen (practically a'l over). It 
was not intermittent. The abdomen was very much distended. 
This also was of 9 days’ duration. 

History—The patient stated that she had a lump in the 
epigastrium, along the linea alha, for nearly the last 7 years. 
From the size of a small marble it had gradually increased to the 
present size of an orange (about 4”x4’”). The lump was, as 
a rule, painless and not tender, but occasionally used to give 
a slight pain which lasted for a few hours and then disappeared 
of itself. The lump had now become rairful, but did not dis- 
appear as it did on previous occasions. The pain was present 
in the whole of the ahdomen and not confined to, the lump 
alone. As a matter of fact the gatient stated that the pain 
was less in the lump than in the other narts of the abdomen. 

Personal History—Mother of 9 children. There was no 
abortion. No history of syphilis or gonorrhoea. She had 
amenorrhecea for the last 6 months and the corresponding height 
of the uterus confirmed the period of pregnancy. 

Clinical examination—Temp. 91-4°F.; pulse 124 per minute 
(volume and tension fair) ; respiration 24 per minute, regular; 
tongue thickly coated and moist; blood-pressure 104/62 mm. 
Hg.;- heart and lungs nothing abnormal; liver and spleen not 
palpable. Abdomen was very much distended but there was no 
visible peristalsis and on ausculaticn too the abdomen was found 
silent. Rectal and vaginal examinations did not reveal anything 
significant. 

Examination of the lump—The swelling was globular in 
share and the surface was irregular and lobulated. Fatty 
lobules were distinctly felt on palpation. Skin was freely 
movable over it. It was rather tense and freely mobile from 
side to side and also from above downwards. It was 
irreducible. On percussion it was absolutely dull. No gap 
in the rectus abdominis could be felt. 

Differential diaqnosis—-The d'fferential diagnosis lay chiefly 
between a strangulated ventral hernia and an ordinary sub- 
mucous or subserous lipoma of the abdominal wall (‘fatty 
hernia’) with intestinal obstruction, elsewhere. After a prelimi- 
nary enema, without any effective result, and a stomach wash 
the patient was finally put on the table. 

Operation—Under spinal stovaine, median supra-umbili- 
cal incision was made over the tumour verticallv. Just 
underneath the skin, a fatty, lobulated and encapsulated tumour 
was seen and palpated. It was freely mobile but rather tense. 
Hence though one could really feel as if it bad a pedicle still 
no gap could be felt in the linea alba. One did really feel 
tempted to clamp or ligate the pedicle, cut off the tumour ana 
finally open the abdomen for the obstruction. But by slow, 
gradual dissection the tumour was opened by small nicks. It 
had a number of coverings which were incised one after 
another. Ultimately the tumour proper was exposed and it 


~ was 


turned out to be the hypertrophied omentum, forming the main 
sac for the hernia and inside it was found a knuckle of the 
small intestines, about 3” in length. The intestines were found 
to be adherent to the omental sac at a number of points. Now 
one could clearly see the aperture in the linea alba, through 
which the hernia had come out. The loop of the intestines 


‘ was strangulated at the aperture in the linea alba and con- 


sequently they were congested very much but not yet gangre- 
nous. The adhesions were freed one. by one and the 
strangulation was relieved. Even after a fair trial by the 
application of hot sponges, etc., a considerable portion of the 
wall of the small intestines looked as if it would not revive. 
It was, therefore, decided to invaginate (marsupialise) the 
diseased portion of the wall of the small intestines. Peristalsis 
being restored, the loop of the intestines was allowed to go 
back into the abdominal cavity. The herniated omental sac, 
which now looked like a big lobulated lipoma, growing out from 
the rest of the omentum, was clamped, ligated and excised. 
The deficiency in the rectus abdominis muscle (hernial orifice), 
repaired by double-breasting and .transversly placed 
mattress sutures (Mayo’s method). 

The patient had temperature and distension of the abdomen 
for a couple of days after the operation. But with anti-gas- 
gangrene serum, prostigmine and carbochol injections, sulfa- 
guanidine tablets per mouth and ox-bile enema, the distension 
was soon relieved. She had no temperature after that and had 
practically an uneventful recovery since then. 

She was discharged cured from the hospital on 21-9-43. 


DIscussION 


This case showed many points of interest :— 

Pain and tenderness was more marked in the rest of the 
abdomen than in the strangulated hernia itself, thus misleading 
one as to the exact site of the lesion. 

The patient herself did not worry at all or complain about 
the tumour itself which she had for the last seven years. 

The long history, clear well-marked outline, lobulated 
surface, free skin, freely mobile nature of the tumour, were 
all highly suggestive of the tumour being an ordinary lipoma 
or at the most a ‘fatty hernia’. 

It was further complicated by six months’ pregnancy and 
the patient and her relatives were most keen that the pregnancy 
should continue. . 

The diffuse nature of the abdominal pain, with a gravid 
uterus of six months, could easily mislead one as to its being 
of uterine origin. 

For full 9 days before the patient was brought to the 
hospital she was administered nostrums, given ordinary diet 
and her abdomen massaged. 
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BRONCHIAL FUSOSPIROCHAETOSIS 


NITYANAND TYAGI, treut., 1a.m.c., 
No. 12 Field Laboratory, M.E.F. 


The symbiosis between the spirochetes and fusiform bacilli 
in Vincent’s angina is well known, but the two organisms 
together have rarely been described as the ‘primary causal 
factor’ in bronchitis. T. Grier Miller’ has» however, attributed 
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spirochetal bronchitis to fusospirochetes, but the description 
is rather indefinite and he seems to be of the opinion that the 
invasion of bronchii is invariably secondary to oral or peri- 
odontal infection. The case on which this paper is based had 
-no dental, oral or faucial fusosp‘rochztal lesion, and presented 
several features which were peculiar. 


CAse REPORT 


An Indian Mahomedan sepoy, aged 29, till a year ago a 
peasant, was admitted into the hospital in Palestine in early 
December, 1942, with “growing weakness and high coloured 
urine for 7 days; heaviness over stomach, occasional cough, 
and pain over splenic area after exertion for 1'4 months.” 

Family and personal past history showed nothing relevant. 

Immediate past history—Treated in Ind’a for cough and 
fever for ten davs in winter, 1941; he was supposed to have 
had three small bouts of hemoptysis then, but there was no 
entfy to the effect in his personal documents. He had passing 
attacks of sea-sickness while coming to the Middle East in 
September, 1942, and later of mild diarrhoea about 2 months 
ago while in Egvpt. He had felt helow rar since this diarrhoea: 
and gradually developed signs of jaundice for which he was 
admitted into hospital. 

On admisston he was found to be jaundiced. He 
emphasised that he had had frequent attacks of hemoptysis 
during the previous 1% months, hut apnarently no serious 
notice was taken of this either by himself or by his medical 
officer. 

.Examination revealed slightly spongy gums, jaundice with 


all its attendant features except itching, an old perforation in - 


the left ear drum, rhonchi and broncho-vesicular breathine in 
the upper Iohe of the left lung, and fever ranging from 
99°F. to 101°F. 

Laboratory Investiqations:—Red blood  cells—4.500.000 
per cmm. White hlood cells—5,000 per c.mm. Hemoglobin— 
70 per cent (Tallq.) Neutrophils 68 ner cent. lymphocvtes 
24 per cent, Monocytes 8 per cent. Blood Kahn—negative. 
Ven den Bergh—delaved binhas‘c-+-. Icterus Index—24. Urine— 
bile salts and pigments+-+-.Sputum—plen‘y, serosanguinous, ron- 
feetid, thin. with onlv little mucus, containing large numbers 
of thin, delicate spirochetes, 6 to 16 microns long with 4 to 7 
irrerlar spirals, and a large nuniber of fusiform bacilli. 

Specimens of sputum taken after washing the mouth and 
throat showed preponderance of the same two organisms. 
Ac‘d-fast bacilli, actinomyces and other fungi were always 
absent. 

Radiological findings—Nothing abnormal was detected in 
skiagrams of the chest on 22nd and 30th December, 1942. 


TREATMENT 
Treatment was symptomatic and dietetic. Arsenic, though 


considered specific (Cecil*) was not used in any form in view 


of his jaundice. 

Progress—Temperature settled down, by slow lysis in 22 
or 23 days; jaundice cleared in another week; the daily 
hemoptysis continued till 6-1-43; every specimen of sputum 
examined showed the spirochetes and fusiform bacilli in 
preponderance, and acid-fast bacilli were not found on repeated 
daily examinations for 2] days. Thereafter hemoptysis lessened 
both in frequency and amount, and did not occur after 22-1-43. 
The patient was discharged on 29-1-43, cured of his jaundice, 
fever, cough, and hzmoptysis, and he had been convalescing 
well though rather slow, During convalescence, he developed 
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hysteria; the psychiatrist wrote of him at the time “this man 
is showing gross and protracted prolongation of symptoms with 
a picture of gloom, dejection, and helplessness. Displays a 
little dry cough, unproductive and exhibitionistic. | Physical 
signs in the chest, I am assured by medical specialist, are 
not to be found. The condition is one of hysteria.” The 
man was then invalided to India, and it has not been possible 
to follow up the case. 


SPECIAL FEATURES AND DISCUSSION 


Sequence of events in this case seem to have been that 
the man had a primary bronchial fusospirochetosis in the 
winter of 1941, and then a recurrence in the winter of 1942, 
with his diarrhoea and jaundce, which two latter conditions 
might have lowered his resistance. As his jaundice improved 
the spirochztal condition also subsided.. Recurrence is known 
to be a feature of bronchial spirochztosis and it is worth 
noticing that both attacks took place in the winter. 

Jaundice has not been described in association with 


. bronchial spirochztosis; though in this particular case it is” 


a matter for speculation whether the fusospirochetes caused 
the jaund’ce. Causes of jaundice are undetermined (Rich’s 
Table II)? but a little stretch of imagination would suggest 
the possibility that the patient while suffering from chronic 
bronchial fuso-spirochetosis, swallowed sputum infested with 
fuso-spirochetes. This might have caused the transitory 
diarrhoea, referred to in {mmediate past history, and also 
possibly some duodenitis, followed by inflammation of extra- 
and intrahepatic bile ducts and hepatic polygonal cells, 
leading to catarrhal jaundice. This view would support 
Eppinger’s’ belief that the commonest form of catarrhal jaundice 
is the hepatocellular form of parenchymal jaundice; and that 
the gastro-intestinal disturbances, often an acute diarrhoea, 
commonly precede. 

Haemuptysis, in this case, though small, was definite and 
pronounced, a feature noted in spirochetal haemoptysis by 
Savill.2 Circumstances did not allow bronchoscopy in this 
case. The haemoptysis referred to might have been due to 
spongy gums or the fusospirochetos’s; however, the pa‘ient 
was made to thoroughly wash his mouth and throat and then 
produce fresh sputum. This was invariably tinged with blood. 
and it is, therefore, considered that the haemoptysis was not 
spurious, Chevalier Jackson, quoted by Cecil’, had observed 
“ulcers in the bronchi from which such spirochztes could be 
isolated.” Cecil considered that “superficial necrosis of the 
mucosa with early involvement of the elastic tissue resulted 
from destructive action of the organisms, as it sloughs away 
deep ragged ulcers are left behind. Blood vessels are eroded 
and bleeding occurs.” 

Spontaneous cure with or without arsenic treatment were 
recorded by Miller’ and Christian‘. The present case was a 
good example of cure without arsenic. This renders the role 
of arsenic, as a therapeutic specific, doubtful—a doubt voiced 
by Burrell® 

The small amount of literature, available in the field, shows 
that Leyden and Jaffe (1867)* first saw fusopirochetes in a 
case of bronchiectasis, but not till long after was the organism 
considered to be pathogenic. Then Castellani in 1905 
described two cases presenting symptoms that suggested tuber- 
culosis of the lungs; tubercle bacilli were not found in the 
sputum though a large number of fusosp'rochetes were 
present. It was for long considered to be limited to the tropics, 

(continued on page 346, col. 2) 
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PENICILLIN 

Penicillin has become widely known with the publicity 
given to this chemical agent during the treatment of some 
world famous persons and the share it had in treating ,those 
wounded with flying bombs in England. Much clinical and 
bacteriological work has been done on this excreta of the 
mould Henicillium notatum, an admirable review of which by 
Roy has appeared in this Journal’, Such a short interval 
after the suiphunamides, the discovery of penicillin is a land- 
mark in the history of therapeutics. The bright future of 
penicillin was apparent from the very beginning though 
difficulties remaineu and still remains to extract and purity 
it 1rom culture media where it is excreted. This war has given 
a great filiip to its production. The range of application, and 
efiectiveness were so aeunne that pemicilin was -considered 
equally important as guns and sheils in war produciion of 
America. Consequentiy, huge plants producing billions of 
units per day have been erected in the U. S. A. The 
production has reached such a ievel that it is now sufficient 
to meet all present u.gent military and lend lease requirements, 
‘The surplus has, lateay been made availabie for civilian medical 
use through selected hospiials t1unctioning as distributing agents. 

Peniciilin is remarkably eftective in the treatment of 
infections by staphyivcoccus au.eus, pneumococcus, hemolytic 
streptococcus, gonococcus and meningococcus. In general it is 
Not eftecuve against Gram-negative organisms except the last 
two. Its effects against the organisms causing gas gangrene 
and suvacuwe pacteliai enducardit.s are still bemg investigated, 
The noteworthy feature of the drug is that it possesses very 
little toxicity. Frequent and contunuous administration intra- 
venously in very large amounts, has not produced any seriously 
sigmhcant toxic reaction. This combination of extensive 
germicidal property with low toxicity, is nut perhaps pussessed 
by any other drug in pharmacoiogy. ‘Lhe drawbacks of 
peniculin are not many but they are useful to enumerate. It 
cannot be administered by mouth like the sulphonamides 
because it is destroyed by the acid gastric juice. he sodium 
sait which has been marketed, is not a stable compound and 
is subject to deterioration if exposed to hign temperatures and 
even room temperature for an extended period. So it is 
advised to store tne product at a temperature beiow 5°C. This 
precaution should be more scrupulously observed with regard 
to soiutions intended tor parenteral! or local administration. 
Even if it is stored at the above temperaiure the potency 
slowly deteriorates after a time. Since there is gradual loss 
of potency by storage the time required to import this valuable 
medicine from foreign countries will be a handicap to its use 
in this country. This, of course, may be shortened by its 
transport by air. But this will further increase the cost and 
as such it may not be available to many of our patients. The 
claims of penicillin are already established and there is no 
reason why it should not be manufactured in our country and 
sold at a reasonable price. Our dependence on foreign medicine 
and basic chemicals is deplorable. This sad state of affairs 
has caused’ immense suffering to our patients during the last 
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five years of war. Self-sufficiency in medicine is a national 
asset. India lost thousands of precious lives due to quinine 
shortage after the fall of Java. Since Java has not yet been 
conquered, we have still to look beyond the seas for mepacrine 
hydrochloride. This drug cannot yet be manufactured on 
a .commercial scale in our country because of the lack of 
basic chem.cals. Fortunately, these basic chemicals are not 
necessary in case of penicillin to start with, but they may be 
required in- the process of extraction and _ purification. - 
Successful results are now being reported*,*, on the use of 
crude penicillium filtrate in the treatment of many acute and 
chronic inflammations by local applications. This filtrate can 
be easily produced and assayed in a bacteriological laboratory 
in useful quantities. A short summary of the process will be 
found in the current medical literature section and can be 
taken up by any well equipped laboratory in this country. 
Penicillin, inspite of its qualities, cannot be extensively used 
in the mofussil town and villages of our country for sometim: 
till modern meihods of storage of this drug are available there. 
India has been described. as a vast “aresenal” in many 
speeches of responsible persons. We do not know if the 
Government of India considered the production, of penicilliz 
equally important as oiher weapons of the arsenal. However, 
Prot. Bhatnagar, Director, Scientific and Indusirial Research, 
Government of India, in a speech at the Conference of manu- 
facturers of Chgmicals and Pharmaceutical products, heid 
at Bombay on oth November 1943, said ‘‘Now that the 
manuiac.ure of acetic acid is being contemplated on a large 
scale in India, it is hoped that organised research will enabie 
the Indian manufacturer to put the production of penicillin 
on a large scale almost simuitaneously with the American 
manufacturers.” We know ot many American firms producing 
penicillin on a commercial scale but, unfortunately, we have 
not yet heard of any Indian manufacturer producing the drug. 
One hears in these days of indian busimess men who are deeply 
interested in developing the chemical and other industries, 
There are some who are even willing to stake their all in this 
effort. . India has got scientists, chemists, rich industrialists 
with enthusiasm and vision. Penicillin is the drug for the 
manufacture of which it is worthwhile to stake a tortuae. 


THE JOURNAL 

At the beginning of our thirteenth year we enumerated 
the difficulties‘ of publishing our Journal dur.ng war. Our 
readers must have noticed the use of smaller prints, semi- 
bleached paper and diminished volume. These were al] neces- 
sary to make adjustment to the increase in circulation and 
scarcity of paper. During this year we have received numerous 
enquiries about the delay in the publication of -the Journal. 
Acute shortage and irregular supply of paper was the cause. 
Recently, the Paper Control (economy) order of the Govern- 
ment of India further delayed the publication of the July isste 
because of the modifications which had to be incorporated in 
accordance with the provisions made thereunder. We are 
however exerting our utmost and exploring all avenues to 
secure our required quota of paper and bring out the issues as 
early every month as possible but this will be difficult until 
the authorities release more stock and make our requirements 
easily available. 


Hopson, A. J: anp GattowAy, L. D.—Lancet, 246 :164, 
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A NEW REMEDY FOR LEPROSY 
The Editor, Journal of the I. M. A., Calcutta. 


‘Sir,—I have already written on this subject to Leprosy 
in India and to the Leprosy Review but as I th.nk it would 
be of interest to a wider circle of medical men, I request 
you to kindiy publish this in your Journal also. 

Two, years ago I stumbled on a new way of treating 
leprosy and have tried it on more than one hundred cases ot 
leprosy with satistaciory resuits. The arug 1s calied 
‘Vinayakol-b’. As this is still in the experimental stage 1 
regiet tor not being able to keep the tormula open. ‘he 
fouowing are my wndings after trying out this drug for 
about 2 years. 

(I) Treatment with ‘Vinayakol-B’ was found to be 
effective in all types of leprusy, uamely minor and major 
tupercuioids, Ni, Ne, Ns, and Li, Le and Ls cases. It was 
found that patches of Na type took a comparat.vely longer 
time to rega.n normal skin coiour. 


(II) The most striking results were ebtained in active 
and virulent cases) When this treatment was given during 
the heignt ot acute lepra reaction, negative smear resulis 
were og.ained comparatively qu-cxly. Absorptions were at 
a iast rave when this treatment was given to cases of leprosy 
of any type, where the lesions, and nodwes were vascular. in 
cases where the nodules were very mucn fibrosed and where 
there was litue or no bieeding on bemg cut, the absorpuon 
was slow. 

(ill) In many cases where the lesions have been passed 
back by proionged oi treaiment in cases where there are 
numerous bacilli in deep smears, and in cases of mixcd ieprosy, 
I have always observed a certain amount of siow reacuon 
and appearance ot new lesions. ‘Lhis reaction was very 
gradual witn Jittie or no tever. When aii the lesicns 
have been thrown out on the body surface during th.s phase, 
all the lesions disappeared on continuing the treatment. In 
frank leproniatous cases where all the lesions have come out 
on the body surtace no such reaction was produced but 


progressive improvement took place clinically as well as 
bacteriologically. 

(IV) The severest leprosy neuritis, I found, was 
amenable to this treatment. In some cases only 2 or 3 injec- 
tions were sufficient. But in some cases I have seen this 
compla-nt returning. This relapse, I think, is due to the 
inadequate treatment given in the first instance. 


(V) Claw hands of recent standing without any mutila- 
tions could be definitely cured with about 6 to 12 months 
treatment. I have found very satisfactory results in trophic 
ulcer not involving the bone, and in lagophthalmos with the 
same treatment. Even in advanced clawing substantial 
improvement could be given. Even though the clawed fingers 
straightened, the muscles of the palm did not fill in soon. 

(VI) I have observed quick relief of eye symptoms under 
a course of ‘Vinayakol-B’ in many cases of leprosy with eye 
complications. Patients under this treatment invariably im- 
proved in their general health and had a sense of well being. 

(VII) The most useful poss.bility with this drug is, 
however, in the preventive sphere. All of us know, that 
inspite of the best of treatments, there are lots of patients of 
the neutral type who develop claw hands and other mutila- 
tions. These embarrassing deformities have been the main 
cause for the repulsive attitude of the general public towards 
the whole problem of leprosy. Now if we could give this 
treatment as a routine one for all cases, I doubt very much 
whether any one of these leprosy cases would develop clawing 
or become piteously and irreparably mutilated. 

(V1iI) Smear examination, during the slow reactive 
phase in cases of type ment-oned in No. III revealed an 
increase of bacilli. In all cases | have found after a reason- 
able course of this treatmerft great fragmentation and granula- 
tion of the bacilli, so much so in some fields that the 
granulations were resembling pin point dots of staphy- 
lococcus P. aureus. 

I have tried this treatment in advanced cases of leprosy 
at Lady W.llingdon Leprosy Sanatorium, Tirumani, Chingle- 
put, and found it satistactory. I have written to Dr. R. G. 
Cochrane, Chief Medical Officer, for permission to publish 
the statements of such patients, and shall be very glad to 
send them on to you to be published in your Journal, as 


soon as he allows me to do so. I am, etc. 
Cuddalore, N.T. 
South Arcot Dt, P. M. Bhaskar. 
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Highly effective amoebicide for oral administration. 
Rapid action, low toxicity. Does not interfere with 
the patient’s usual activities. iodo- 
chloroxyquinoline therapy. 

Available in tubes of 20 tablets of 0-25 gm. each. 


Best form of 


~ | ENTROKIN 
FEROLET 


A combination of inorganic ferrous iron with traces 
of copper and manganese. Causes rapid regeneration 
of blood in microcytic anemias. Smal] dosage, does 
not cause gastric upset. Quick therapeutic results, low 
cost of treatment. 

Available in bottles of 100 tablets. - 


Biologically standardized chemotherapeutic agent 

for arseno-therapy in syphilis. High therapeutic index 

with extremely low toxicity. Specially indicated in 

congenital cases and in the presence of cardiovascular 

lesions. 

Available in ampoules of 0-075, 0-15, 0-3, 0-45 and 
0-6 gm. each. 
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BENGAL CHEMICAL AND PHARMACEUTICAL WORKS LD. 
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ATTACKS INFECTION AT ITS SOURCE. 


Alembic Glycodin Terp INDICATIONS: AR terisating coughs due to ecute 
Vasaka contains Adhatoda . chroae broachisis, asthma, throat ead pulmonary 
Vasaka with other -expect- whooping cough 

Grants and sedatives. I 

@ttacks the source of infect. | 
ton, wherever it may be,-ia 

the throat, larynx, bronchi 

or lungs. I: does not check 

secretions or cause consti- 

pation and is extremely 


palatable. 
ALEMBIC CHEMICAL WORKS COMPANY, LIMITED, BARODA. 
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We have--now>~fided over the temporary 
shortage of *THIAZAMIDE.* Large supplies of 
*THIAZAMIDE* brand sulphathiazole are now 
available in this country. 


Sulphathiazole, marketed by us under the brand 

name ‘THIAZAMIDE,* is one of the sulphona- 

mides in common use for the treatment of pncu- 

mococcal, gonococcal, meningococcal infections 

and acute bacillary dysentery. In staphylococcal 

infections sulphathiazole is the drug of choice,' 

On account of the greater bacteriostatic activity of 

sulphathiazole, ‘THIAZAMIDE* is recommended 

for the treatment of urinary tract infections,’ 
ty ‘Biles ‘THIAZAMIDE?’ is also effective in the treatment 
Patents Nos. 26513 and of plague infection —~ Past. pestis. *THIAZAMIDE‘, 
es Artec is a suitable alternative for patients intolerant to 
*M & B 693° brand sulphapyridine. Adequate fluid 


other countries. intake during *THIAZAMIDE’ medication is a 
safeguard against renal dangers. 


Distributed: by 
MAY & BAKER (INDIA) LIMITED. 


When replying, please mention the Journal of the Indian Medical Association. 
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CIBAZOL 


take 
SOCIETY OF CHEMICAL 
INDUSTRY IN BASLE 
(Switzerland) 


: FOR THE MEDICAL HALL OF FAME 


CIBAZOL 


( 2-SULFANILYL-AMINOTHIAZOLE } 


has been demonstrated, both clinically and experimentally, to be a more powers 
ful chemotherapeutic agent than sulfapyridine. In addition, Cibazol Is less 
. toxic than sulfapyridine, producing nausea and vomiting in a smaller percents 
age of cases. Other advantages are uniform and rapid absorption, less conjuge 
ation after absorption, and greater effectiveness against the staphylococcus, 


An ever Increasing flow of medical literature and clinical 
evidence continues to support the therapeutic effective. 

ness of Cibazol in the treatment of pneumococcal, » 
gonococcal and staphylococcal infections. 


Sole Importers : 
CIBA (INDIA) LIMITED. 
PHARMACEUTICAL DEPARTMENT aig 
P.O. Box 479 - BOMBAY. 


When replying, please mention the Journal of the Indian Medical Association. 
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tions with suitable sterile bases, 
Alembic's Ophthalmic Ointe 


ophthalmic surgeons & doctors, 
for their good absorption and 


e> reliable action. Thousands of 
doctors and eye specialists: 
& keep them handy for treatment 
= of various eye troubles. 


SOME OF THEM ARE:- 


Atropine - Bichloride of Mercury 
Boric Acid + Calomel - Copper 
Sulphate Kero-Cain & Adrenee 
line - Koper Zilver Mild & 
Strong - Resolvent - Yellow Oxide 
of Mercury - Zine Sulphate Ete. 


Prepared under aseptic condi- 


ments are chosen by all leading ~ 
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DEXTROSOL 


PURE ANHYDROUS DEXTROSE B.P. 


= purest d-glucose, identical with the sugar of the blood. ; 

: = In health as well as disease, wherever nourishment = 

, = is required in its most easily assimilable form, and = 
= as a life-saver in cases of emergency, Dextrose is = 
= playing a most vital part in the WAR, both on and = 
= off the field. = 
=| It also forms an important ingredient in the concen- [=| 
EI trated ‘‘ BLITZ" rations and food tablets issued to S| 
=| dthe fighting forces for maintaining their fitness and | 
|E| stamina, even under the most difficult conditions. | 
= Ir. aviation the unique function of dextrose in |S 
= sparing nerve tissues from total destruction in the 3 
=| presence of lowered oxygen pressure at high L 
= altitudes has played its own part. = 
E The many essential uses of Dextrose are too well 2 
= known to you, Doctor !, to need any recapitulation |=} 
|= at our hands. All we need say is that as soon as |=| 
= conditions permit, DEXTROSOL will again be freely | 3 
= available but until then we count on your indulgence = 
= in making the most of the limited supplies that we =| 
manage to make available for civilian use, 2 
= Z| 
VEXTROSOL 


= 
= Corn Products Co. (India) Ltd. P. O. Box 994, Bombay. = 
= Ad. No. D-6. 
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TROUBLE A-BREWING 
(MR. WEATHERMAKER—MR. PHARMACEUTICAL CHEMIST) 


Mr. W: What’s biting the big chief to-day? 
Won’t the molecules perform according to plan? 
Mr. C: Leave me alone, stranger, there’s trouble 
brewing here. 

Mr. W: That’s why I came. 

Mr. C: Go drown yourself in yonder jar of 
sulphuric acid. 

Mr. W: Not before I have stopped those troubles 
brewing. Changes in temperature and humidity 
are playing tricks with your production. Am I 
right? 

Mr. C: You are, friend, so what? 

Mr. W: Take my medicine to make better 
medicines. Carrier’s Air Conditioning engineers 
are pioneers in making constant climate for the 


VOLKART 


Pharmaceutical Industry. Doctors prefer phar- 
maceuticals which are produced under safe condi- 
tions. I make conditions safe for you. 


Mr. C: Well, come on—get to work! 


Mr. W: Easy, professor, there’s a war on. 
Volkart Brothers, who are championing me in 
India, can get equipment for essential require- 
ments. They are the people to ask, and if you 
have plans for after the war, Volkart Brothers 
will work your problem out for you. They are 
determined to make India a better place to live in 
and produce in. To keep up with competition, 
the tonic is air cond‘tioning right here amongst the 
retorts. What about the sulphuric acid now? 
Mr. C: Avoid it, my dear Weather-maker, 
avoid it! 


BROTHERS 


AIR CONDITIONING & REFRIGERATION DEPARTMENT 


Pioneer Weathermakers in India 


Representing 


Carrier 


AIR CONDITIONING 


BOMBAY - CALCUTTA - COCHIN - LAHORE - MADRAS, 
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A scientific preparation of excep- 
tional recuperative value in all 
run down conditions, depression 
and debility and an ideal sustainer 
during periods of stress and strain 


COMPOSITION 
Nux vomica, Kola-nut extract, Cinchona; 
Aromatic bitters, Glycerophosphates, 
Iron, Calcium, Sodium, Potassium 
and traces of Copper and Manganese./ 


Alcohol 30 per cent proof,/ 
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For Filariasis, ronchial Fusospirochztosis 


—NITYANAND TYAGI, LIEUT., ILAM.C .. 

Albulaetin Editorials 
For non-specific protein therapy. The Journal on i 1. .. 349 


A rseno f i | —H. P. AGNIHOTRI, M.B. > 


The 
Potency, Purity and Dependability 
of 
U.D 
SERA & VACCINES 
never vary. The maximum curative 
effect and optimum tolerance are % 
therefore ensured. 
Available in 
appropriate packings to suit 
individual needs. A 


UNION-DRUG CO,LTD. CALCUTTA. 


285, BOWBAZAR STREET, 


T’Phones :— T’Gram :— 
Cal. 1159. & % + “Benzoic’ Cal. ) 
Cal. 4975. , 
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EPHEDRINE 


HYDROCHLORIDE 


(AMPOULES & TABLETS) 


Alembic Ephedrine Hydro- 
chloride has earned for 
itself a place in every phy- 
sician’s afmamentarium by 
proving itself most effective 
wherever it is indicated—viz. 
in Hay-fever, Bronchitis, 
Asthma, Whooping Cough, 


ALEMBIC CHEMICAL WORKS 
COMPANY. LIMITED. BARODA 


S. S. JECTATE, for the duration, will be supplied - 
under the name S. S. Liver Extract (UPJOHN) 
Clinically "Standardized, Well-Tulerated, Injectable Liver Extract 
for the Treatment of Pernicious Anemia 


S. S. JECTATE 


for Intramuscular Injection 
Each "2c, c, contains 10 U,S.P Anti-Anemic Units (Injectable) 


STANDARDIZATION : 

The daily intramuscular admini- 
stration of 0°2 c.c. of a soluti»n pre- 
pared by the method employed in 
making this extract has been de- 
monstrated to produce a satisfactory 
hematopoietic response in pernicious 
anemia and constitutes a unit 
according to The United States 
Pharmacopeia Anti-Anemia Pre- 
parations Advisory Board. 


In 2c.c. ampoules. Su»plied in boxes of 6. 


DOSAGE: 

For thé average uncomplicated 
case: 10 to 20 units for three succe- 
s*ive days or three times during the 
first week followed by 10 units at 
weekly intervals until hematologic 
remission is complete. Maintenance 
requirements vary according to the 
individual from 10 units per 
week to 10 units per month. 


In Vials of 10c.c, 


Manufactured by: 


THE UPJOHN COMPANY 


KALAMAZOO 


MICHIGAN U.S.A. 
Sole Agents: Branches: 
T. M. Thakore & Co., P.O. BOx NO. 2111 
CALCUTTA 
43, Churchgate 'St., MADRAS 
Fort, BOMBAY. LAHORE—RANGOON 


KARACHI—NOVA-GOA. 


| 


A:CASE OF BURN? 


Prescribe for specific dressing 


ANTIVIOS 


of tried therapeutic value 
(The latest advance in Vulnerary and 
Inflammatory therapy). 


ANTIVIOS jis most soothing, antiseptic and 
germicidal a lotion. It arrests the burning sensa- 
tion, checks and prevents the growth of parasites 
or bacteria. If instantly applied, it prevents the 
affected area from blistering. 


All communications to I. C. & CO., 


Post Box No. 10209, CALcuTTA. 
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Indisposit bis 


Critical slage 


Convalescence 


ts your Stand-by.. 


HI-NUTRON—The original “ampule-idea’ of storing 
: pure, concentrated and unadulterated Essence of chicken. 
Most easily assimilable protein food which provides imme- 
diate energy. ‘Leaves no residue and does not irritate the 
digestive system. Being prescribed daily in military and 
civilian practice all over the country and the middle cast 


Keeps fresh indefinitely in sterilized ampules of 5 and 
10 cc. Samples and literature on request. 


HIND CHEMICALS Ltd. cawnrore 


: y Branch: jab: Delhi: i . W. : 

6, pumozsHAn MEHTA Roap KISHAN CHAND & Co. LTD., LAMB BROS., 
Phone: 34205 Anarkali, Lahore P.O. BOX Ut BUNDER ROAD, 


my 
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itt Lill BRILL 
Oe 
In deranged digestive conditions ce nis on 
and valuable antacid which relieves over-acidity, dyspepsi®, 
indigestion, irritation and ulceration of the stomach, neusee 
and pain after food, intestinal fermentation and putrefaction 
Carbo -Kaolia is welt- 
os ; balanced combination of 
Carbonetes of Calcium, Carbo-Keolia is 
Magnesium and Bismuth, also available with 
Magnesium Peroxide and Belledonne. 
Pancreatin in ® soothing 
and absorptive Kaolin base- 
ALEMBIC CHEMICAL WORKS COMPANY LIMITED, BARODA 


a NEW type of INSULIN 


‘Wellcome’ brand Globin Insulin (with Zinc) is a new 
type of modified Insulin in a clear solution developed in 
the Burroughs Wellcome & Co. Laboratories, Tuckahoe, 


New York. It has a delayed action which is intermediate 
in its rate of onset and in its duration between those of 
unmodified Insulin and Protamine Insulin (with Zinc) 

: Suspension. Clinical studies show that a single’ daily 
| injection will control many of the cases of diabetes 
without night or early morning hypoglycemia or 
overlap of effect, Medical literature on request. 


Available in one strength only; 8Qunits per c.c. In bottles containing.5 cc, 


“Wellcome GLOBIN INSULIN 


(with Zine) : 


BURROUGHS WELLCOME & CO. 
ae - (The Wellcome Foundation Ltd. Incorporated in England) 
LONDON 


and COOK’S BUILDING, HORNBY ROAD, BOMBAY 
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E Research Laboratories of OPEL have placed in the reach of the medical 

" profession new arms to fight sickness and disease; new and more effective | 
pharmaceutical products which conform to the highest scientific standards in 
composition, purity of materials and method of manufacture. Here are a few of these: 


CHINOPIL—a reliable treatment of acute) CETOPIL—Vitamin C. Ascorbic Acid— 
and chronic malaria. (Ampoules and (Ampoules and Tablets.) 


Tablets.) DETOPIL— Vitamin D. Calciferol. ( Tablets.) 
TONOPIL—=a general reconstructive tonic. ASTMOPIL—For all cases of bronchial or 
Contains Vitamin Bj-,Niketamide-,Calcium—,  cardiac-asthma and in hay fever. (Tablets ) 
? 9 ‘prepared from chemically pure grape sugar. 
PENACOPIL—Combats pains and aches. It (Dextrosum B.P.) (Ampoules.) 


is a safe quick-acting antipyretic, antineural- 
igis anid sedative preparation. (Tablets.) Other OPEL Preparations 
CHILDREN TONOPIL—-tonic for children. 


DISFECTOPIL—a strong germicide, 1,600 (Liquid); OPIZARBON—purest, ultra-absor- 
times stronger than Phenol. Harmless—° bent medicinal coal (Tablets); OPILAX— 
odourless —colourless —tasteless. laxative (Tablets); SOMNOPIL —sedative, 


BETOPIL—Vitamin B,, Anti-neuritic Vitamin. Entodon (Ampoules); YODOPIL Tablets 
(Ampoules, Tablets.) Ido-protein, especially for arteriosclerosis. 


Samples and literature free to the Medical Profession on request 


For parenteral medication you can at all times depend upon ‘OPIL’, Ampoules preparations for chemically 
correct solution, accurate filling sterility, therapeutic potency and freedom from pyrogens and reaction- 
provoking impurities. 


ORIENTAL PHARMACEUTICAL INDUSTRIES, LTD. BOMBAY 16 @ 


- City Office: 45/47, Apollo Street, Fort, MBAY. 
VASANTLAL KANTIL AL CO. LIMITED. 
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Pioducis of Baihgaie’s Laboratories 


CHINIOFON B. P. (YATREN) Powder and solution. 
CARBARSONE: Capsules and Tablets in bottles of 20. ° 


SULPHARSPHENAMINE: . Tested both chemically and biologically to conform 
to the International Standard. Issued in the following strengths, 6, 12, 18, 
24, 30, 36, 42, 48, 54 and 60 centigrammes. 


CARBANTIM: The Carbamide derivative of p-aminophenyl Stibinic Acid for 
Intravenous injection in Kala-azar. Ampoules of 0.025, 0.05, 0.10, 0.15 and 
0.20 gm. 


CHEMISTS 


a. 
CALCUTTA 


— 


S- HORLICKS-HORLICKS-HORLIC KS-I1ORLICKS- HORLICKS * 


HORLICKS 


IS PRESCRIBED 


not only in acute illnesses, but also during convalescence. A 
combination of milk and the nutritive elements of wheat and 
malted barky, it furms a partually predigested, easry 
assimilated: diet which places no strain on the digestive 
powers of the patient. 


Horlicks contains protein and protein-sparers in well 
balanced proportions: it is energising and body building. and 
is well suited for inclusion in the dict of those who are lkely 
to be easily tired and fatigued, and fur whom frequent feeding 
may be desirable. 


« 


HORLICKS-HORLICK 


* HORLICKS-HORLICKS-HORLICKS-HORLICKS-HORLIC KS-lORLICKS- KS-HORLICKS- * 
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Asmosyn 


FOR BRONCHIAL AND CGARDIAG ASTHMA 


ASMOSYN is indicated in all cases of bronchial and 
cardiac asthma and hay-fever. It whould be taken 
three time a day during attack, or if the attacks are 
nocturnal, at bed time; to be repeated once more after 
two hours if necessary. As a prophylactic to prevent 
-yecurrences, Asmosyn should be taken daily at night. 


COMPOSITION: Ephedrine hydrochl. 0.02; Anilipyrine 0.) 
Digitalis glucosides 0,003; Theobromin 0.04) Exc. q.s. 


Available in containers of 


) 50, 100 and 500 tablets. 


(Creosote-Lactate, cps. 


A HARMLESS COUGH SYRUP 
The antiseptic, deodorant and disinfectant 
qualities of Pectusyn are derived from its content 
of C: te-Lactate, which is well known for its 
antiseptic influence on the respiratory tract, It 
is soothing and lessens attacks of cough, causes 
sputum to liquify easily and stimulates free and 


easy expectoration. 
ADVANTAGES. 


ectusyn 
Bromides, Ephedrine or Salicylates. 
A Doctor writes: “I have tried your Pectusyn on a case 
a Broncho-pneumonia and I found it very effective 
patient is now in good condition.” 


INDICATED in all affections of the respiratory passages 
abscess of lung and bronchiectasis, 


and lungs: asthma, 


contains no  Barbiturates, 


septic bronchitis, acute and chronic cough, acute and 


chronic bronchial catarrh. co’ 
whoo, cough, pleurisy, 


tuberculosis 
pulmo-trachei' 


OTHER SYNTETIC PRODUCTS 


ADRENALIN chlor amv. 1: 1000, 
containers of 10 & S50. 
ATROPIN SULF. 1/60 and 1/150 
gr. amp. containere of 10 & 50. 
BLISTYN JELLY (for burns) 
containers of 1 oz. and 1 lb. 
CALCIUM (Syntetic) with Vitamin 
D, tablets, containers of 50 & 500. 
CYLOTOSYN venous & muscuiar 
(replacing Cylotropin), containers 
of 5 & SO amps. 


EMETINE amp. A 

containers of 10 & 50. 
HED 

tainers of 10 

IOSYN (lodo-Protein compound 


especially for arteriosclerosis) 
tablets, containers of 50 & 500. 


colds, influenza, 


SYNTETIC 


(iN DIA)LTO, 
Manufacturers of Pharmaceuticals, 
Drugs & Fine Chemicals, 
Factory: Proctor Road, Bombay, 7. 
Office : Sleater Road, Bombay. 7. 


Available in bottles 
of 4 oz. and 16 ox. 


| SYNTOL JELLY, 
lb 


oz 


OTHER SYNTETIC PRODUCTS 


STRYCHNINE amp. & 1/150 
containers of 10 & 50. 

laxative) 

$00. 


SY7.AX  (non-griping 
tablets, containers of 50 
OL (harmless end nen-irri- 
tating antiseptic and germicide) 
Liquid: containers of 4 oz. & 1 lb. 
containers of 


and 

SYNTONIC (General tonic and 
restorative to balance the Indian 
diet. Blue label for adults end 
red label con- 
TANNOSYN (Intestinal astringent 
for all diarrhoeas) tablets, con- 
tainers of 30, & 500. 


Samples free on request. 
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FOR DIURESIS 


: NEPTAL tablets have recently been introduced as a result” 
1 of a clinical investigation in which the efficacy of different 
; mercurial diuretics and of various means of their administration 
were studied. Of the preparations for oral administration 
_ employed it was found that the best diuretic effect was 
secured by NEPTAL tablets. 
(** A comparison of the mercurial 1 
diuretics used in heart failure,” 


by Evans & Paxon, Brit. Heart : 
Journ., page 112, April 1941.) 4 


NEPTAL is an organic mercurial diuretic, associated with theo- | 
} phylline, allied in composition and properties to Mersalyl. i 
| It possesses the valuable diuretic properties of mercury in a highly r 
effective form, and is much less toxic than the inorganic mercurial 
salts. 
It is well tolerated in therapeutic doses, and its effect is rapid and | 
prolonged. 
The chief indication for NEPTAL is congestive heart failure in t 
which condition the therapeutic effect of mercurial diuretics is i 
invaluable, 


By whatever route NEPTAL is administered, premedication should | 


be carried out with an acidifying salt. 


4 


# NEPTAL is supplied in: 


TABLETS AMPCULES 
- Containers of 12 Boxes of 6x | ¢.c. 
SUPPOSITORIES 


Boxes of 5 
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FERARCHIN 


(AMPOULES) 


For Malaria and Anamia 
A most harmonious combination of QUININE, 1RON & ARSENIC and for 
PAINLESS Intramuscular Injection. 
CHEMICAL COMBINATION 


Each 2 c.c. Ampoules of FERARCHIN contains:— 


Quinine and Cinchonine Alkaloid gr.5 (0°5234 gm.) 


Uigaulc 


aon (0-0548 gm.) 
Organic salt of Arsenic (equi- 

vaient to Arscnicus Acad, .. gr. 1/100 (0-00055 gm.) 
Ureihane 
Aquo (i-Distil and Sterilised) 

one 
Use 


Ferarchin is to be used in— 

(1) Acute and Chromic stages of Malaria including 
Malignant type wiin eniai ged uver and spleen. 

(4) an anemia alising out of 1e€a.ed attacks of 
Malaria, 

(us) Ague and all other fevers with the excep:ion of 
-azar. 
Therapewics :— 

Jt nas bven established by clinical tests that: 

(a) berarchin stups mialaiial tever evea in cases 
where oral admumstrauon and injecuons of quimne bi- 
hydrochior 


(b) Acts directly upon Liver and Spleen to cause 
their abnorma.ity to sink and even a most indol.nt iiver 
is nade to resume its normai function. 

(c) Kemoves anzmia, increases red blood corpuscles, 
and causes a fresh supply of normal blocd in the sys.em. 

(d) Stimuiates in short, the whole system—a com- 
pletely broken down system of malarial patients being 
recognised, 

Contra-indications :— 

terarchin should never be used in cases where arsenic 
administrauon is nut desied. 
Doses :— 

2 cc. of the solution is to be injected intramuscularly 
in deep gluteal muscles at a time in an adult. 


2 cc. 6 in a box. « Rs. 612 0 
FERARCHIN (Strong) 
2 c.c. 6 in a box. - Rs. 1012 0 


FERARCHIN (Special) 


1 cc. p in a box. 


Rs. 5&5 0 O 


tor Particulars please write for a free copy of Medical Guide containing many tried prescriptions to:— 


ORIEN! LADUKALORNRY LIMITED 


MEDICAL LABORATORY 


MUSALMAN PAKA LANE. CALCUTIA. 


or 


NON-SPECIFIC THERAPY 


THE ORIGINAL AOLAN 
IS MADE BY 


HERTS PHARMACEUTICALS 


WELWYN GARDEN CITY, HERTS. 
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Hexanastab is the Sodium salt of N-Methyl-C; 
C-cyclohexenyl-methylbarbituric acid, and is 
for use as an intravenous anaesthetic for 
operations of short duration or as 8 
i] |. preliminary to inhalation anaesthesia. 
oe SUPPLIED IN BOXES CONTAINING 
ampoules Hexanastah 05 gm. with 
S ampoules sterile distilled water 
j 5 ampoules Hexanastab 1:0 gm. with 
\ 5 ampoules sterile distilled water 
and 


in boxes comahiig 25 and SO ampoules 


with solvent. 
HEXANASTAB-ORAL Hexobarbitone 


A rapidly absorbed hypnotic with immediate 
intensive action of short duration. Supplied 
in tablets containing 025 gm., in tubes of 
10 tablets, and bottles of 25 and 100 tablets. 


Literature will be sent upon request. 


FOR PARTICULARS PLEASE APPLY TO BOOTS PURE DRUG CO. LTD., 10 LALL BAZAR, CALCUTTA. 


FOR PARTICULARS PLEASE APPLY 


Phrenazol is one of the most potent cardiac and respiratory 
stimulants which acts through the nervous control of the heart 
and circulation. It is especially indicated in the treatment of 
shock and collapse due to over-exertion and other causes, and 
may be used in conjunction with digitalis or strophanthin if 
desired. The average dosage is 1 .c. orally or by injection. 


Phrenazol may also be used for 
the shock (convulsion) treatment of 
schizophrenia, and for the treatment of 
barbiturate poisoning and anaesthetic 
narcosis. 


Literature will be sent upon request. 


| POR PARTICULARS PLEASE APPLY TO: BOOTS PURE DRUG CO. LTD., 10, LALL BAZAR, CALCUTTA. | 


BOOTS PURE DRUG CO. LTD. NOTTINGHAM. ENGLAND 


BOOTS PURE DRUG CO. LTD., wan BAZAR, CALCUTTA: .— ~ 


MANUFACTURED 
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B. I. 
ESSENCE 
CHICKEN... 


. . Issued in 
10 c.c. Ampoules 
6 in a box 


— Can be had of all good Chemists & Druggists — 
Or from 


BENGAL IMMUNITY COMPANY LTD. : CALCUTTA 


When replying, please mention the Journal of the Indian Medical Association. 
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SIOBROMIN 


(Calcium—Galacto—Gluconate—Bromide) 
Ca—7-5% Br—15¥, 
12144% Solution for Intravenous and 

Intramuscular Injections. 


Calcium—Galacto—Gluconate—Bromide is a well tolerated complex organic double 
salt containing Calcium and Bromine possessing increased therapeutic efficiency due 
to the combined sedative action of Calcium and Bromine on the central nervous 
system and the neuromuscular system. 


Indications:— (1) For all conditions where Bromides are indicated. 


(2) For conditions indicating the use of Calcium with pronounced 
nervous manifestations. 


(3) Itching, Urticaria, Dermatitis, Eczemas, Pruritus etc. 


(4) Bronchial Asthma and Hypertension. 
Available in 5 c.c. and 10 c.c. ampoules:— 


Prepared by :— 
ALBERT DAVID LTD. 
Post Box 586, CALCUTTA. 


During the Rainy Season 
DOCTOR, 
You will find the greater use for, 


The most potent and palatable form of oral Calcium 
administration. The combination of Calcium 
Gluconate with Glycerophosphates of Sodium, 
Potassium, Manganese and Calciumi-Pot.-Sulpho- | 
guaicolate and Pepsin makes the product a power- 
ful Restorative and lung Tonic. 
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0080 


Carbuncles 
operated and unoperated 


Abcess, boils & furuncles 


Glands & other swellings 


Pelvic inflammations 


Mastoiditis & Arthritis 


Erysipelas & cellulitis 


Bombay Sranch : Punjab : 
6, PHIROZSHAH MEHTA ROAD KISHAN CHAND & Co. itd, 
PHONE ; 34205 ANARKALI, LAHORE 


MAGMAG incorporates exsiccated 
magsulph and glycerin with phenol 
in a paste form convenient for 
applications. 


The strong hygroscopic action of 
MAGMAG renders it a very useful 
preparation for drawing out toxins, 
pus and fluid from the affected part, 
thus relieving congestion and pain. 
Application of MAGMAG separates 
slough from wounds, disinfects and 
aids healing.. 


Sample & literature on request. 


Olstributors for : 
Delhi : Sind & N. W. indie: 
LAMB BROS., LAMB BROS. 
BOX BUNDER ROAD, KARACHI 
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LEXIN 


THE FAMOUS SNAKE BITE CURE 


Indicated fn all kinds of Snake poisonings: Cobra, Krait. 
Russell’s Viper, Lachesis, Sea-Snakes, Rattlesnakes, Scorpions, 
Bees, Venomous insects, Opium Poisoning. 

Other uses: Lexin very quickly cures Food poisonings; 
Surgicai Sepsis; Traumatic Shock; Coma, Cholera and Collapse 
Dose: 2 c.c. intramuscular or intravenous injection. Repeat as 
required. Consult Doctors. 

How to inhale Lexin: Put about 30 drops on a piece of 
clean cloth, hold it closely covering the nostrils. Inhale deeply 
so that Lexin reaches the lungs with breath. Continue inhala- 
tion till perfect cure. 

Injection: Where inhalation cannot be effectively carried 
on, give 2 c.c. intravenously. Repeat as required. 

Important: Just after snake bite, tie a ligature tightly 
above the bite and another above the next higher joint. Ligatures 
to be loosened gradually during treatment. Do not untie 
ligatures all at once. Loosen for a moment and tie again and 
inhale Lexin for five minutes. Repeat this process thrice 
or more, allowing the poison into the circulation bit, while 
—_ Lexin. Remove Poison-Fangs, if any, and apply Lexin 
there 

Diet: Sugar water with lemon juice. Tea. 

Prohibited: Tobacco smoking or chewing; Wine; Sleep 
(do net sleep t !] nerfectly cured). 

Take cold bath during treatment and after cure. 

In case the deep vio'et colour of Lexin has changed aue 
to age or being kept in 2 damp place, it should not be used. 

1 Bot. Rs. 2/8 Dozen Rs. 28/8 
P. BANERJI, MIHIJAM, E.I.R. (India) 
Agents: 
PARAGON PRODUCTS .CO. Bombay 7 
UNITED MEDICAL STORES, Lucknow. 
SRIXKRISHNAN BROS. P.B. 166 Madras. 


An excellent antacid for 
gastric acidity and a mild 
laxative. 


GLASSWARES 


FOR LABORATORIES 


/ 


oa SIGCOL” coons 


The Complete Range you require 


Manufactured by 


SCIENTIFIC INDIAN GLASS Co.. Ltd., 
6, CHURCH LANE, CALCUTTA 


‘Alemble MILK OF 


INDICATIONS: As an antacid in gastric 
acidity, it is preferred to bicarbonates, because 
it does not produce carbon-dioxide or in- 
crease secretion of hydrochloric acid inside 
the stomach. 


Being tasteless and odour- 
less it makes an excellent 
laxative for constipation. 


It is also useful as a mouth 
wash to neutralise the 
acids arising from the 
fermentation around the 
teeth, 


MAGNESIA Is free from 
harmful preservatives like 
gums and other emuld- 
fying agents. 


ALEMBIC CHENICAL WORKS 
COMPANY, LIMITED, BARODA 
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—An Advance Therapy in TUBERCULOSIS—— 


LIVO-CALCIN 


(Intramuscular) 
: (Plain and With Gold) 
A superfine combination of Calcium Gluconate, 


Liver Extract, Hormones, Choline, 
Vitamin B Complex and C. 


A Boon to Medical Men 


(1) Medical Review of Reviews. A monthly paper 
summarising Indian, British and American Medical 
Literature. Annual Subscription Rs. 8|- 


(2) War-time Economy in Prescribing, by J. R. 
Goyal, m.z.B.s. It gives a scientific and economical way 


SYRUP LIVOQ-¢ A LCIN of prescribing B. P. and proprietary Drugs 1944 Edition. 
Price Rs. 6]- 


(for Oral Use) 


(3) Recent Advances in Therapeutics. New 1944 


Edition containing all the new drugs like penicillin, 
sulfa merazine etc. Price Rs. 68|- 


An excellent rejuvenating Tonic and Blood-purifier, 


available in four forms :— 


(4) A Guide to Indigenous Drugs, by J. R. Goyal, 
M.B.B.S. An up-to-date treatise giving scientific value of 


(i) IODISED SARSAPARILLA. Indigenous drugs 1944 Edition Rs. 5]- 


(it) WITH LIVER EXTRACT & IRON. 
(iii) WITH GLYCEROPHOSPHATES & 


(iv) WITH GOLD. 


(5) Dietetics in General Practice, by J. R. Goyal, 
STRYCHNINE M.B.B.S., 1943 Edition.’ Price Rs. 8|-. Concession Rs. 6]- 
with any of the above. 


Q U | N -TO Ni Postage Extra 


A grand specific for MALARIA and an ideal Order— 


Hematenic Tonic. 


PEARL CHEMICAL 


85, Belgachia Road, Calcutta. 


THE MEDICAL REVIEW OF REVIEWS 
INDUSTRIES, P.O. Box 160, Delhi. 


| 


infections. 


Gastric diseases. 
Hypertension. 


Prices :— 


crAMs :—“PENIVAZ” 


BELL’S 
“SOLU PENICILLIUM” 


for Injectional and oral administration. 


* Contains Penicillium moulds and its spores Penicillin 
* Non-Toxic and non-lrritating. 


. INDICATIONS 


* In Staphylococcal, Gonococcal, Pneumococcal, heemolytic Streptococcal 


Septiczemia, Pyzemia. 
Septic wounds and ulcers. 
Neuritis and Neuralgia. 
Arthritis of all kinds. 


Pneumonia, Bronchopneumonia, Pleurisy 


Heart and Kidney diseases. 
Typhoid and other infections. 
In Gynecological and surgical practice. 
In Dental practice to prevent dangerous complications 
In war wounds and injuries. 
Box of 6 ampoules of 1-3-c.c. .. Rs. 
20 c.c. Corked Phial for Oral administration only Rs. 10]- only. 


20 c.c. Rubber Capped Vial for injections Rs. 20!- only. : 
for free sample and literature apply to the Sole Distributors— 


DEODHAR BROS 
204, Hornby Road, Fort, Bombay 1. 


When replying, please mention the Journal of the Indian Medical Association. 
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IN 
ASTHMA CARDIAC 
AND BRONCHIAL 


ANGINA PECTORIS 
CORONARY 
THROMBOSIS 


VALVULAR AND OTHER CARDIO VASCULAR DISORDERS 
a PARTICULARLY WHEN SEDATIVE EFFECT IS DESIRED. 


PRESENTATION 


Phial of 30 tablets, each tablet containing 1%4 grs. of Theophylline 
Ethylene-Diamine and 4% gr. of Sodium Salt of Phenyl 
Ethyl-Barbituric Acid. 


Sole Distributor—THE FAIRDEAL CORPORATION LIMITED 


LAKSHMI INSURANCE BUILDING, FORT, BOMBAY. 
Agents—Calcutta: Primco Ltp., 66, College St. Madras: Prraco Ltp., Andhra Insurance Buildings, G. T. 


TO BE CERTAIN OF QUALITY 
USE 


“ESTY BRAND” TABLETS 


ACCURACY OF DOSAGE AND PERFECTION OF FINISH 
are guaranteed as the whole process of manufacture is under the strict control of pharmaceutical experts. 
PURITY CF DRUGS 
is assured by import of raw materials from well known English firms. 
TABLETS 
manufactured according to B. P. and other official formulas. 
Aspirin, A. P. C., Bismuth Carb, Blauds Pills, Caffein Citrate, Calcium Lactate, Calcium Gluconate, Calomel, 
Charcoal B. P., Dovers Powder, Dyspeptic Tablets, Ephedrine Hydrochloride, Grey Powder, etc., etc. 
Hexamine, Pepsin, Phenacetin, Saccharin, Sodium Bicarbonate, Sodi Citrate Sodamint, Sodium 
Salicylas, Sulphanilamide, Vegetable Laxative, Yeast, etc., etc. 
In addition to these tablets we supply a large number of preparations corresponding to well 
known foreign proprietary medicines. 


For further details, quotations, therapeutical notes, etc., please write to— 


‘TABLETS LIMITED, 
11-12, FIRST LINE BECAH, MADRAS. 
Bombay Office: 11, Western India House, Sir Pherozeshah Mehta Road, Fort, Bombay. 
| Calcutta Agents: Messrs. SHIMWELL & Bros. (Calcutta), Lrp., Royal Exchange Place, Calcutta. 


Karachi Agents: Messrs. M. G. SHAHANT & Co., Victoria Road, Karachi. 


Mention the Juurnal oj the 1.M.A. when writing advertisers—It identifies you. 
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For :— 


‘HABITUAL DYSPEPSIA. 


HINDUSTHAN PHARMACEUTICAL WORKS LD. 
44, Beliaghata Main Road, Calcutta 


FLATULANCE. 
GASTRITIS. 
ACIDITY. | 


< FOR 


ARSENO-TYPHOID 


For 
Filarial Scrotum, Legs, Hands, 
Weeping Breasts & Every Form of 
FILARIASIS 


Particulars free from 


CALCUTTA CLINICAL RESEARCH 


6, CHOWRINGHEE ROAD, CALCUTTA. 


TONIC WINE 


(SUBSTITUTE) 
~ METROPOLITAN CHEMICAL INDUSTRIES LTD. 


14. BENTINCK STREET. CALCUTTA. 


Agent:—S. B. JAMAL & Co., 17A, General Patters Road, Mount Road. Madras. 


For two proved products of outstanding merit 
FOR CALCIUM THERAPY 
Decide on 
NEO-CALCIN 
A highly therapeutically potent, easily assimilable 
calcium preparation containing 5% calcium gluconate with 
liver extract and vitamin B complex for parentral 
cc. ampoules 
cn 6 in a Box. 
FOR ALL INFECTIONS 
specify 
SULFANOL 
“(1% Sol. of Para-amino bensene Sulphonamide) 
A stable, highly efficacious solution of pure sulpha- 
nilamide alone for parentral adninistration, 
ampoules 6 mn a Box. 
Samples and Literatures om request ta— 


UNIQUE DRUG HOUSE, LTD., 


23. Ishwar Mill Lane. Ca‘cu'ta. 


“Combination of calcium, principles of liver with essential 


53)B. Haris Mukuerst Roan, Brow 


“Q-SOL” 


for 
MALARIA 
Composition: Quinine and cinchona, iron, arsenic, 
copper, manganese, etc. with chatim, gulancha, 
Nata and other indigénous herbs. 


V-CALCIN 
TUBERCULOSIS AND LUNG TROUBLES 


vitamins (B complex. C. A and D). 


UNITED CHEMICAL LABORATORY 
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Sentinel Laboratories 


Lactulin—(milk-protein) for injection and other 
injecteble ampoules. 


Secaldin—( Main) (Calcium Gluconate). 

Secaldin—with Vitamin D. 

Pepsinotone—(Pepsin acid Glycerin with a 
bitter principle). 


Sesmo’s Embrocation— (for sprains neuralgias, 

etc.) 

Heemolon—(Syrup of Hemoglobin). 

Libifan—(Male & Female)—Glandular Com- 
pound, indicated in gonadal hypo-function. 

*Glandular Products—Our Speciality.* 


Sole agents for Bengal: 


Messrs. MERCANTILE SYNDICATE, 


14-2, OLD CHINA BAZAR STREET, 
CALCUTTA. 


Den’t let that Cough torture you! 
Take 


SYRUP PERTUSOL (Navaratna) 


It relieves and removes spasmodic fits of 
coughing in Whooping Cough. Acts as a hung 
germicide besides being a reliable bronchial seda- 
tive and expectorant. 


Composition : 
Uraria Lagopoides 


Solanum Indicum 
Premna Spinosa 
Epedra Vulgaris 
Syrup Vasaka Add ‘ 
Procurable everywhere from all the leading 
Chemists or 
Apply Manufacturers : 


THE NAVARATNA PHARMACY 
Manufacturing Chemists, 
Mattancherri P.O., Cochin. 


FILARIA 


? (Oral or Injection) the best tried 
“ROSBAY’ remedy hitherto proved effective in 
Elephantiasis, Lymph Scrotum, Chyluria, Chylocele, 
Orchitis, Varicose Groim Glads, Lymphangitis etc. 
after failure of other drugs. Contains Tr. Rosebay and 
a radio-active element but no arsenic, antimony or vaccine. 
No by-effect or after-effect. Literatures etc. on request 


to— 
ROSBAY & CO. 


185, CHITTARANJAN AVENUE, CALCUTTA 


GLUKOL’S. 


Special Products. 
SERO CALCIN 5 cc. & 3 cc. (Intramuscular) 
With Liver extract & Vitamin B 
complex & C. 
An Ideal combination for Calcium 


Theraphy. 
SYRUP SERO CALCIN. 6 oz. for Oral use. 
PYROGEN 4 oz. A Specific for Malaria & other 


Tropical Fevers. 
BERILIN. 4 oz. For Beri Beri & Epedemic 


ropsy. 
Wanted Agents & Stockists in unrepresented Areas. 


GLUKOL LABORATORY LTD., 


143|1, Raja Dinendra Street, Calcutta. 


BESTONIC 
(For Orat Use) 

Specially prepared for General Weakness, Loss of 
Appetite, Rickets, and Pre-tuberculosis Stages. 
NEO-CALCIN 
(CatcrumM, CHOLIN witH Liver Extract 
Vitamins “B” Comptex & “C”) 

An unequalled and proved remedy to fight out 
Tuberculosis in all its Stages. 
EMO-LIVON 
(ConcENTRATED Liver ExTRActT) 
Indicating to pernicious Anemia and Hzmopeetic 
Disturbances, etc. 

MODERN DRUG HOUSE, 

72-B, Ashutosh Mukherjee Road, Calcutta. 


DONALD = 
For Modern Hospital & Laboratory Requisites. 


* Seitz Filters. 
* Chemicals—Stains. 
* London Hospital Catgut. * Cystoscopes, Urethroscopes 


* Hospital Furniture. 
* Shadow Free Lamps. 


Endoscopic Instruments, 


* Suction Pumps. 
* Short Wave-Ultra Violet 


* Surgical Blades. 


* Surgical Instruments. Lamps—Infrared. 
* Microscopes. *Glass Ampoules—Tablet 
* Incubators, Tubes—Glassware. 


* Autoclaves. * Industrial—Sugar—Cement 
* Analytical Balances. Testing Apparatus. 


DONALD & COMPANY 
255, PRINCES STREET, BOMBAY 


When replying, please mention the Journal of the Indian Medical Association. 
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. Broken Glass Barrels of Syrings Replaced @ 
2 cc. 6l-; cc. 10 cc. 12|-; 20 cc. 15}-. 


LJ  KOLLOID 
STANNO-MANGANESE D 
Specific in Staphylococcus infections 
E- (Tin—0-1% & Manganese—0-2%) 


(For injection and oral use) 
and other, 


| | | 


. 


Prepared and Originated by:— 


THE INDIAN DRUG HOUSE, Allahabad 


The Pioneer concern in India, dealing with colloids Be aes 
and other modern and efficacious products largely “FOSCO” EYE TESTING SET, of teak wood 


with 
| patronised by the medical profession, because of their lock and key. One oe —. - eye up to 20-0 D. 
efficacy, stability and reliability. 20 pairs best eased convex nao from 0-25 to 8-0 2: 
. . 20 pairs best spherical concave lenses from 0-25 to 8-0 D; 
ity The products ane: pomyneee according to highly 6 best cylindrical convex lenses from 0-25 to 2-0 D; 
scientific conditions under the expert advice of the famous 6 best cylindrical concave lenses from 0-25 to 2:0 D; 
os school of Colloid Chemists. one 3-celled marked trial frame; one pin-hole disc; one 
| . blank disc; 2 plain (zero) lenses; one coloured lenses; 


8 test types one book “Easy Methods of Testing Eyes.’ 
All lenses and discs are unmounted and they are marked 


H | with their respective numbers with plus and minus signs. 
| All cylindrical lenses are frosted. 

pecial thrown-away. Price Rs. 65/- (post free). 

i 4 A a L A H A B A D Surgical instruments catalogue free on request. 

| BABBLA BROTHERS LTD. 


3-J, Beadon Road, LAHORE. 


Our New. Contributions— 


* Alstonia Co.—Total alkaloids of Alstonia 

Scholoris with | gr. of Quinine, 

Iron, Arsenic, Methylene Blue 

” and traces of Copper and 
Manganese. 


The REMEDY FOR MALARIA 
Through the synergistic action of Chhatim on 
Quinine a great economy in the use of Quinine has 

been brought about. 
*6 tablets daily for 3 days are sufficient to stop the 
fever and another 12 tablets effect complete cure, 


* Echitamine—The crystalline alkaloid of Als- 
tonia bark responsibie for the 


Improved Hypo. Record Syringe with Glass 
BARREL 2 c.c. Rs. 8|- complete with needle 
(10 c.c. and 5 c.c. out of stock) 


. DURO TABLETS MAKING 
MACHINE 


Our approved world famous inven- 


tion to make tablets of %4 to 10 grains > . 

in a very simple and easy method at Pc 

i your own dispensary. Its weight is parentera: torm for e 

; only half a Ib. and 5” long made of hirst time in India. (1/10 gr. d 
rustless metal highly nickleplated per cc.—3 to 4 injections 


Price complete with 2 die sets 
Rs. 12/8|- postage free. 


Inventors & Sole Distributors— 


NONGLAY MODERN VIRTUES, 
Ghas Mandi, Sialkot City. 


constitute a course. 


Indian Health Institute & | 


Laboratory, Ltd., 
5|2, BELIAGHATA MAIN RD., CALCUTTA. 


When replying, please mention the Journal of the Indian Medical Association. 
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WAR AND INVENTION 


\ Rant of all its horrors and calamitis with the loss of of Millions ions of lives the present war, has also 
rendered the new inspiration of scientific research, and so far the Indian Drug Industry is “concerned 
it has achieved the remarkable progress, our 


(The Intravenous Iron) : 
is also a fruitful result of such sincere investigation in the original line and we have. the pleasure to announce 
that we are pioneer to prepare the iron preparation suitable for the intravenous use. 


Particulars from:— 


KALIGHAT , CALCUTTA 


Pencillium Cum Sulphathiozole Eye Ointment 


Sulphathiozole és 5 
Fatty Vehicle to 


Pencillium, the powerful bactericidal drug with Sulphathiozole (bacteriostatic) with a suitable 
fatty vehicle is the best eye ointment found useful in a!l infective conditions of the eye due to 
Staphylococcal, Streptococcal, Gonococcal, Pneumococcal, Morax Axenfield Bacaillus, Trachoma 
virus. 

The ointment is non-irritating and can be applied 3 or 4 times a day. ‘ 

It is indicated in the following :— 

(1) Conjunctivitis. 
(2) Trachoma. 
(3) Corneal ulcers. 
(4) Inféctive conditions of the eyes of unknown origin. 
(5) Endo & panopthalmitis. 
Available in collapsible tubes. 


SULFADIAZINE CUM ATROPINE 


SULFADIAZINE es oe 5 
ATROPINE _. oe se 
FATTY VEHICLE : -- 100 


Sulfadiazine the latest Sulphonamide ‘compound against Pneumococci, and Atropine, is best 
useful, in Serpigenous ulcers of the cornea. 
Available in collapsable tube. 


SOUTH INDIAN EYE LABORATORY. 
CHODAVARAM (Vizag) S. INDIA. 


Printed by B. K. Sen at Mopern INpIA Press, 7, WELLINGTON SQuaRe, CaLcuTTa and published by 
Dr Prakash CHANDRA Guosh, at Hindusthan Buildings, Room No. 23, Corporation Place, Calcutta. 
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